UNCLASSIFIED

Mﬁs MOTION IMAGERY
STANDARDS BOARD MISB EG 0801.2
Engineering Guideline

_ 3 December 2009
Profile 1. Photogrammetry Metadata Set for

Digital Motion Imagery

1 Scope

This Engineering Guideline presents the KLV metadata and metadata structures necessary for the dissemination of
data required for the photogrammetric exploitation of motion imagery. The ability to geo-locate points on an image
with known confidence is a necessary pre-requisite to targeting. This Standard therefore is intended as a necessary
step along the way to meeting the legal and operational requirements to allow targeting from motion imagery.
Readers are referred to the Sensor Model Standardization: Frame Sensor Model Formulation for detailed
background on the terms, methodology, and assumptions of this Standard.

The metadata structures of this Standard are designed to allow for flexible, bit-efficient packaging of the necessary
data. This document concerns itself solely with the metadata and metadata structures specific to photogrammetry;
metadata necessary for the primary exploitation of the motion imagery (including such elements as mission number,
sensor type, platform type, etc.) and security metadata are not addressed in this Engineering Guideline. This
Engineering Guideline is designed to be used in conjunction with MISB EG 0601.1: UAV Datalink Local Data Set,
MISB RP 0603: Common Time Reference for Digital Motion Imagery Using Coordinated Universal Time, and
MISB EG 0102.5: Security Metadata Universal and Local Data Sets to cover security, timing, and primary
exploitation metadata.

The metadata and metadata structures defined or called out herein are designed to be populated at the earliest
possible point in the image chain for maximum fidelity. In most cases, this will be aboard the platform on which the
motion imagery sensor is housed, although the improved point-positioning accuracy afforded by differential GPS
techniques may dictate that some of these metadata be populated at the receipt station for the motion imagery
essence.
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2.2 Informative References
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MISB RP 0102.4: Security Metadata Universal and Local Data Sets for Digital Motion Imagery.
MISB RP 0103.1: Timing Reconciliation Universal Metadata Set for Digital Motion Imagery.
MISB RP 0604: Time Stamping Compressed Motion Imagery.

MISB RP 0605.1: Inserting Time Code and Metadata in High Definition Uncompressed Video.
MISB RP 0608.1: Motion Imagery Identification.

Sensor Model Standardization: Frame Sensor Model Formulation, v. 1.1 (1 May 2006).

3 Introduction

SMPTE 336M Local Data Sets and Truncation Packs provide for the flexible and efficient transmission of KLV
formatted metadata items. While transmitting the individual 16-byte key, basic encoding rules (BER) metadata data
items is appropriate for applications where the total number of metadata items is relatively small or bandwidth
constraints are minimal, this Engineering Guideline calls out several hundred individual metadata elements that are
either necessary or desirable for performing accurate photogrammetry of accompanying digital video essence.
Under such a circumstance, the bandwidth overhead of transmitting individual keys would likely prove prohibitive
for almost all platform-to-station data links. This Engineering Guideline therefore also provides for the use of
standardized metadata structures (Local Data Sets and Truncation Packs) to 1) minimize the bandwidth necessary
for the transmission of necessary metadata; and 2) allow for the logical and efficient encoding of the necessary
metadata depending on the particular circumstances of the mission.

This document defines two Local Data Sets (The Photogrammetry External Parameters Correlation LDS and the
Photogrammetry Internal Parameters Correlation LDS) and is under configuration management. Any changes to
this document must be accompanied by a document revision and date change and be coordinated with the managing
organization.

Since each Truncation Pack and Local Data Set defined in § 4 is composed of individually valid metadata keys, in
no way does this Engineering Guideline prohibit the use of these keys individually or outside of the Truncation
Pack/Local Data Set structures when such is consistent with mission and/or bandwidth considerations. It does,
however, remain vital that the POSIX Microseconds key value associated with any independently-represented keys
be conveyed clearly.

4 Photogrammetry Metadata Set

4.1 Conventions

Unless otherwise noted, all keys represented by unsigned integers (UINTS) are packed representations of real
numbers. See § 8 for the specific method of representing real numbers by integers for this EG.

The Version key (06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00) is not a packed integer representation of a real
number; its value is an integer.

The POSIX Microseconds key (06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00) is not a packed integer
representation of a real number; per MISB RP 0603: Common Time Reference for Digital Motion Imagery Using
Coordinated Universal Time (UTC), its value is an integer.

The Image Rows Key (06.0E.2B.34.01.01.01.01.0E.01.02.02.06.00.00.00) and Image Column Key
(06.0E.2B.34.01.01.01.01.0E.01.02.02.07.00.00.00) are not packed integer representations of real numbers; their
values are integers.

4.2 Independent Keys
4.2.1 POSIX Microseconds

Each Truncation Pack (except the Photogrammetry Internal Parameters Image Size Truncation Pack) defined in this
Standard shall contain as its first element the time at which the measurement(s) were valid according to MISB RP
0603 using the POSIX Microseconds key.
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Key Name: POSIX Microseconds

Key Number: 06 OE 2B 34 010101 03 07 020101 010500 00

Data Type: UINT64

Data Format: Bitwise mapping of 64 bit timecode into 8 bytesLength: 8 bytes

See SMPTE RP 210.11 for further details.

This key shall be present in any instantiation of the Photogrammetry External Parameters Correlation Local Data Set
and the Photogrammetry Internal Parameters Correlation Local Data Set.

4.2.2 Version Number

Each Truncation Pack (except the Photogrammetry Internal Parameters Image Size Truncation Pack) defined in this
Standard shall contain as its second element the version number of this document.

Key Name: Version

Key Number: 06 OE 2B 34 0101 01 01 OE 01 02 05 04 00 00 00

Data Type: UINT16

Data Format: 0d02 (For EG 0801.2; a future version EG 0801.3 would be 0d03)
Length: 2 bytes

This key shall be present in any instantiation of the Photogrammetry External Parameters Correlation Local Data Set
and the Photogrammetry Internal Parameters Correlation Local Data Set.

4.3 External Parameters

The External Parameters describe the parameters needed to relate the sensor or platform to the “real world.” The
“real world” coordinate system is relative to the World Geodetic System-1984 (WGS-84), which is a mandate by the
Department of Defense. All of the position coordinates and velocity elements are in reference to this coordinate
system.

The WGS-84 geodetic system is a Cartesian, Earth-centered, Earth-fixed (ECEF) reference frame that is the best
mathematical approximation of the Earth’s surface, with the x-axis pointing towards the equator along the
Greenwich meridian, the z-axis pointing towards the North Pole, and the y-axis completing the right-handed
coordinate system. The WGS-84 defines the Earth’s semi-major axis in terms of meters. Since most platforms
hosting motion imagery sensors will use, at least in part, Global Positioning System (GPS) receivers to determine
their position, the native GPS coordinates shall be used for photogrammetry applications. The native coordinate
format of a GPS receiver position is a WGS-84 Cartesian position, WGS-84 ECEF Cartesian coordinates (in
meters). If it is necessary to later transform these coordinates into another systems (e. g. Latitude, Longitude, and
Height-Above-Ellipsoid), the onus will be on the user to avoid introducing errors through such a co-ordinate
transformation.

The orientation of the sensor or platform is relative to the “local” co-ordinate system, which refers to a North-East-
Down system at the location of the sensor or platform on the Ellipsoid. Figure 1below describes the orientation of
the local coordinate system relative to the ECEF coordinate system. Section 8.7 gives a description, with
corresponding figures, of the rotation angles relative to the Local coordinate system, where they are applied
sequentially as heading-pitch-roll.
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Figure 1 The Local coordinate relative to the ECEF coordinate system
Photogrammetry External Platform Position Truncation Pack
This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 1 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

The ECEF coordinates reported in this truncation pack represents the origin of the platform’s reference frame. This
origin may be different from platform to platform, e.g. the GPS antenna center versus the IMU center; however, it
has a consistent definition within a platform. In addition to the ECEF position coordinates of the platform, this
truncation pack includes keys for recording the standard deviation (sigma, o) of the platform position components
and the correlation coefficients (rho, p) between the platform position components

Please see § 8.2 for further information.
4.3.1 Photogrammetry External Platform Velocity Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 2 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

The velocity of the platform refers to the velocity at which the origin of the platform’s reference frame moves with
respect to the ECEF reference frame. In addition to the ECEF velocity components (in meters per second) of the
platform, this truncation pack includes keys for recording the standard deviation (sigma, o) of the platform velocity
components and the correlation coefficients (rho, p) between the platform velocity components.

4.3.2 Photogrammetry External Platform Orientation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 3 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.
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All angles defined in this EG are intended on being a scalar number (representing the fraction of a half-circle of arc)
used to multiply by pi, which is defined in § 8.1. The intention of this definition is to minimize the errors in having
multiple definitions of pi. The Platform Heading Angle is given in half-circles clockwise from True North. The
Platform Pitch Angle is given in half-circles from the local horizontal plane from +1.0 half-circles (nose pointing
through zenith to a point behind the viewer on the horizon) through 0 (nose oriented with the local horizontal) to -
1.0 half-circles (nose pointing through nadir to a point behind the viewer on the horizon). The Platform Roll angle
is in the range -1.0 half-circles to +1.0 half-circles with the right wing down (up) representing a positive (negative)
rotation.

These angles are applied sequentially as heading-pitch-roll, and are described above in Figure 1(b), with a detailed
explanation given in § 8.7. In addition to the Platform Orientation components (in half-circles) of the platform, this
truncation pack includes keys for recording the standard deviation (sigma, ) values of the angular precisions about
the platform reference frame axes and the correlation coefficients (rho, p) between these angle components.

4.3.3 Photogrammetry Platform Orientation Rate Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 4 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

The definitions and sign conventions for the platform orientation rates (time rate of change) are the same as those
givenin § 4.3.3.

In addition to the Platform Absolute Orientation Rate components (in half-circles per second) of the platform, this
truncation pack includes keys for recording the standard deviation (sigma, o) of the Platform Orientation Rate
components and the correlation coefficients (rho, p) between the Orientation Rate components.

4.3.4 Photogrammetry External Sensor Position Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 5 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

In addition to the ECEF position coordinates of the sensor’s principal point (i.e. the frontal node of the optical
System), this truncation pack includes keys for recording the standard deviation (sigma, o) of the sensor position
components and the correlation coefficients (rho, p) between the sensor position components

Please see § 8.1 for further information.

4.3.5 Photogrammetry External Sensor Velocity Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 6 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

In addition to the ECEF velocity components (in meters per second) of the sensor, this truncation pack includes keys
for recording the standard deviation (sigma, o) of the sensor velocity components and the correlation coefficients
(rho, p) between the sensor velocity components.

4.3.6 Photogrammetry Sensor Absolute Orientation Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 7 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.
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The Sensor Absolute Orientation Parameters are defined to be analogous to the Platform Heading, Pitch, and Roll
parameters in § 4.3.3, as shown in Figure 1b, with a detailed explanation given in § 8.7:

The Heading of a sensor is the angle from True North to the boresight vector projected onto the horizontal plane.
Range of values is 0 to almost 2 half-circles; North is 0, East is 0.5 half-circles; South is 1 radian/pi, and West is 1.5
half-circles.

The Pitch of a sensor describes the angle its boresight vector makes with the horizontal, where the vertical is
perpendicular to the ellipsoid; positive (negative) angles describe a nose up (down) orientation. Range of values is -
1.0 half-circles to +1.0 half-circles.

The roll angle is the angle, defined as positive clockwise, that rotates the image about the principal (or optical) axis
of the LOS coordinate frame that completed the sensor orientation. This value is given in half-circles from -1.0 to
+1.0.

When the sensor boresight vector passes through nadir, continuity in the sensor heading angle should be maintained
at the expense of continuity in the roll angle.

These angles are applied sequentially as heading-pitch-roll, and are described above in Figure 2, Figure 3, and
Figure 4, with a detailed explanation given in § 8.7. In addition to the Sensor Orientation components (in half-
circles) of the sensor, this truncation pack includes keys for recording the standard deviation (sigma, c) values of the
angular precisions about the LOS axes and the correlation coefficients (tho, p) between these angle components.

NOTE: After the sequential rotations are applied, the LOS axes will be aligned there the x-axis is pointing along the
sensor’s LOS, the y-axis is parallel to the rows in the image, and the z-axis is parallel to the columns in the image.

4.3.7 Photogrammetry Sensor Absolute Orientation Rate Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 8 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

The definitions and sign conventions for the Sensor Absolute Orientation Rates (time rate of change) are the same as
those given in § 4.3.7.

In addition to the Sensor Absolute Orientation Rate components (in half-circles per second) of the sensor, this
truncation pack includes keys for recording the standard deviation (sigma, o) of the Sensor Absolute Orientation
Rate components and the correlation coefficients (rho, p) between the Sensor Absolute Orientation Rate
components.

4.3.8 Photogrammetry External Parameters Correlation Local Data Set

This Local Data Set contains all of the external parameter correlation coefficients that span elements in two different
Truncation Packs (between a position and a velocity component, between a platform position component and a
platform orientation rate, etc.). The constituent elements are given in Table 9.

Per § 4.2, the POSIX Microseconds and Version keys must be present in any instantiation of this LDS.
4.4 Internal Parameters

4.4.1 Photogrammetry Internal Parameters Boresight Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 10 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.
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The Boresight Offset Delta X, Delta Y, and Delta Z parameters (measured in the platform local frame) represent the
translation from the origin of the sensor coordinate frame to the origin of the local platform coordinate frame (which
may be the phase center of the GPS antenna or Inertial Measurement Unit (IMU) from which the platform position
is derived) in terms of the platform local frame. The platform local frame is defined in the usual way, with the
positive x-axis coincident pointing out the nose of the platform, the y-axis positive along the right wingtip of the
platform, and the z-axis completing the right-handed coordinate system. The rotational offsets Delta Angle 1, Delta
Angle 2, and Delta Angle 3 are any angular corrections applied to the IMU LOS angles that rotate the IMU axes to
the LOS axes. Delta Angle 1 represents the rotation about the twice-rotated x-axis of the IMU reference frame, Delta
Angle 2 represents the rotation about the once-rotated y-axis of the IMU reference frame, and Delta Angle 3
represents the rotation about the z-axis of the IMU reference frame. The rotations are applied in the following order:
(1) apply the Delta Angle 3 rotation about the z-axis of the IMU reference frame; (2) next apply the Delta Angle 2
rotation about the once-rotated y-axis of the IMU reference frame; and (3) finally apply the Delta Angle 1 rotation
about the twice-rotated x-axis of the IMU reference frame. These sequential rotations will rotate the measured IMU
reference frame to the sensor’s optical LOS reference frame. If the IMU reference frame is aligned to the sensor’s
optical axis, the three boresighting angles are equal to zero. See section 8.7 for figures describing the rotations and
section 8.8 of this document for further information on the application of the boresighting offsets.

4.4.2 Photogrammetry Internal Parameters Image Size Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 11 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

4.4.3 Photogrammetry Internal Parameters Focal Plane Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 12 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

4.4.4 Photogrammetry Internal Parameters Radial Distortion Truncation
Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table (POSIX Microseconds), and each succeeding
entry in the truncation pack will be the next lower row in the table. These parameters correct for barrel or
pincushion distortions in the sensor optics. Radial lens distortion is treated as a polynomial function of the radial

distance r from the principal point. The radial distortion parameters are, the ko, ki, ky, and ks parameters1 of
Equation 3, with the first radial distortion parameter equal to k,, etc.

3 5 7
d, =k, +kr’+k,r’+k,r
Eg. 3 from SMS: FSMF

4.45 Photogrammetry Internal  Parameters  Tangential-Decentering
Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 14 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table. The first, second, and third

tangential/decentering parameters correspond with the P1, P and P3 parameters (respectively) that correct the image
coordinates for these distortions described in Equation 5 of the Frame Sensor Model Formulation.

! Sensor Model Standardization: Frame Sensor Model Formulation, v. 1.1 (1 May 2006), p. 7.
2 Sensor Model Standardization: Frame Sensor Model Formulation, v. 1.1 (1 May 2006), p. 8.
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MXgegen = (L+ Pyr?)[P(r? +2%%) + 2P, X x Y]

AY gecen = (L+ Pyr ) [2PX x ¥ + Py (r* +2y°)]
Equation 5 from SMS: FSMF

4.4.6 Photogrammetry Internal Parameters Affine Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 15 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table. These parameters correct for the

differential scale affine effects in the imagery. The parameter by is associated with the differential scale affine
parameter and parameter b, is associated with the skew affine parameter from Equation 2 in SMS: FSMF.®

Axf ,skew—scale — bl)_( + b2 y
where

X =X; — X,

y= Yi = Yo

Equation 2 from SMS: FSMF

Where xg and yg are the principal point offsets in the x and y directions, respectively; and xs and xs are the image
coordinates in the frame coordinate system.

4.4.7 Photogrammetry Internal Parameters Correlation Local Data set

This Local Data Set contains all of the internal parameter correlation coefficients that span elements in two different
Truncation Packs (between a Radial Distortion Parameters and Tangential-Distorting Parameters, etc.). The
constituent elements are given in Table 16.

Per § 4.2, the POSIX Microseconds and Version keys must be present in any instantiation of this LDS.
4.5 Miscellaneous Parameters

4.5.1 Slant Range Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 17 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

Note that the Slant Range is defined in SMPTE RP 210.10. The definition given in SMPTE RP 210.10 is repeated
here for reference, but in the event of a discrepancy arising between this document and a later version of SMPTE RP
210, the SMPTE document shall have precedence.

Slant Range is the “Distance from the sensor to the center point on ground of the framed subject (image) depicted in
the captured essence, (default metres)”

The Slant Range Truncation Pack also includes a key for the standard deviation (sigma, o) of the Slant Range, given
in meters.

¥ Sensor Model Standardization: Frame Sensor Model Formulation, v. 1.1 (1 May 2006), p. 8
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45.2 GPS DOP Truncation Pack

This is a truncation pack, fully consistent with the definitions, explanations, and guidance given in MISB RP 0701 §
4.2.3. The first element in this pack is the topmost key entry in Table 18 (POSIX Microseconds), and each
succeeding entry in the truncation pack will be the next lower row in the table.

The various Dilution of Precision measurements are defined in terms of elements in the cofactor matrix of the GPS
observations, as given in Hofmann-Wellenhof, Lichtenegger, and Collins pp. 274 — 277. GDOP is the Geometric
Dilution of Precision; PDOP is the Position Dilution of Precision; TDOP is the Timing Dilution of Precision; HDOP
is the Horizontal Position Dilution of Precision; and VDOP is the Vertical Position Dilution of Precision. These
parameters are to be used as indicators of the health or quality of the GPS solution. They are not intended on being
used in covariance propagation of the targeting solution, rather as a quick indicator of the quality of support data
associated with a particular image.

The use of these keys and the associated Truncation Pack is not mandated for either the Minimum or Enhanced
Photogrammetry Profiles (see § 6) but are included for future applications.
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5 Tables

In the tables that follow, standard set notion is used: “[“and “]” represent a closed boundary while “(“ and “)” represent an open boundary.

5.1 External Parameters
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5.1.1 Photogrammetry External Platform Position Truncation Pack

Table 1 Photogrammetry External Platform Position Truncation Pack

Name

Symbol/Notes

Key

Photogrammetry External
Platform Position
Truncation Pack

photogrammetry_postion_tpack

06.0E.2B.34.02.05.01.01.0E.01.03.01.03.00.00.00

Constituent Keys

Name Symbol/Notes Key Units/Range Format Length
(Bytes)
. This Key Defined in SMPTE Integer ps since 1
POSIX Microseconds RP210.11 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 Jan 1970 UINT64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 02 UINT16 2
Platform ECEF Position [-7000000 ... 4
Component X platform_ecef x 06.0E.2B.34.01.01.01.01.0E.01.02.01.01.00.00.00 +7000000] meters UINT32 4
Platform ECEF Position [-7000000 ...
Component Y platform_ecef y 06.0E.2B.34.01.01.01.01.0E.01.02.01.02.00.00.00 +7000000] meters UINT32 4
Platform ECEF Position [-7000000 ... UINT32
Component Z platform_ecef z 06.0E.2B.34.01.01.01.01.0E.01.02.01.03.00.00.00 +7000000] meters 4
Platform ECEF X Sigma | platform_ecef X sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.04.00.00.00 | [0 ... 650] meters | UINT16° 2
Platform ECEF Y Sigma | platform_ecef y sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.05.00.00.00 | [0 ... 650] meters | UINT16 2
Platform ECEF Z Sigma | platform_ecef z_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.06.00.00.00 | [0 ... 650] meters | UINT16 2
Rho Platform ECEF XY | rho_platform_ecef xy 06.0E.2B.34.01.01.01.01.0E.01.02.01.07.00.00.00 [-1...+1] UINT16° 2
Rho Platform ECEF XZ | rho_platform_ecef xz 06.0E.2B.34.01.01.01.01.0E.01.02.01.08.00.00.00 [-1...+1] UINT16 2
Rho Platform ECEF YZ | rho_platform_ecef yz 06.0E.2B.34.01.01.01.01.0E.01.02.01.09.00.00.00 [-1...+1] UINT16 2

%0.00326 m precision

®0.010 m precision
® 3.05e-5 precision
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5.1.2 Photogrammetry External Platform Velocity Truncation Pack

Table 2 Photogrammetry External Platform Velocity Truncation Pack

Name

Symbol/Notes

Key

Photogrammetry External
Platform Velocity
Truncation Pack

photogrammetry_velocity_tpack

06.0E.2B.34.02.05.01.01.0E.01.03.01.05.00.00.00

Constituent Keys

Name Symbol/Notes Key Units/Range Format Length

(Bytes)
POSIX Microseconds Iegi2510|.<1€1y Defined in SMPTE | 46 oF 5B .34.01.01.01.03.07.02.01.01.01.05.00.00 Imegjgrn “1595718“ P uinTes 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 02 UINTL6 2
E?ggL?eEtCE(F Velocity | \atform_ecef xdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.0A.00.00.00 | [0 ... 900] m/s | UNIT16’ 2
E?ggL?eEtC\E(F Velocity | atform_ecef_ydot 06.0E.2B.34.01.01.01.01.0E.01.02.01.0B.00.00.00 | [0...900]m/s | UINT16 2
EE‘:::‘;L’:}‘;SZEF Velocity | bjatform_ecef zdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.0C.00.00.00 | [0...900]m/s | UINT16 2
g:gggm ECEFXDot | jatform _ecef xdot_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.0D.00.00.00 | [0...70]m/s | UINT16® 2
g:g:;‘;rm ECEFYDot | jatform _ecef ydot_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.0E.00.00.00 | [0...70]m/s | UINT16 2
g:g:;‘;rm ECEF ZDot platform_ecef zdot_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.0F.00.00.00 | [0...70]m/s | UINT16 2
o Platform ECEFXAOU | 1ho_platform _ecef xdotydot 06.0E.2B.34.01.01.01.01.0E.01.02.01.10.00.0000 |  [1 ... +1] UINT16 2
sggtp'atform ECEF Xdot | 1o platform_ecef xdotzdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.11.00.00.00 [ ... +1] UINT16 2
Rho Platform ECEF Ydot | . 1jatform _ecef ydotzdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.12.00.00.00 [-1...+1] UINT16 2

Zdot

’ +/- 900 m/s gives 0.03 m/s precision
8 1e-4 m/s precision, if changed to UINT8 it would have 0.03 m/s precision
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5.1.3 Photogrammetry External Platform Orientation Truncation Pack
Table 3 Photogrammetry External Platform Orientation Truncation Pack

Name

Symbol/Notes

Key

Photogrammetry External
Platform Orientation
Truncation Pack

photogrammetry_orientation_tpac
k

06.0E.2B.34.02.05.01.01.0E.01.03.01.04.00.00.00

Constituent Keys

Name Symbol/Notes Key Units/Range Format Length
(Bytes)
: This Key Defined in SMPTE Integer ps since 1
POSIX Microseconds | L1> 1 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 A UINT64 8
Version version 06.0E.2B.34.01.01.01.0L.0E.01.02.05.04.00.00.00 02 UINTL6 2
Platform Heading Angle ;ed“Ced—”at“ra'—p'atform—head'” 06.0E.2B.34.01.01.01.01.0E.01.02.01.13.00.00.00 | L0 é'irzc)lelgalf UINT32° 4
Platform Pitch Angle reduced_natural_platform_pitch 06.0E.2B.34.01.01.01.01.0E.01.02.01.14.00.00.00 [-1 éi:cll]e?alf UINT32% 4
Platform Roll Angle reduced_natural_platform_roll 06.0E.2B.34.01.01.01.01.0E.01.02.01.15.00.00.00 | L% éitcll]e's"a'f UINT32! 4
g:gﬂm Heading Angle |\ iform_heading_angle_sigma | 06.0E.28.34.01.01.01.01.0E.01.02.01.16.00.00.00 | L el AT i 2
g:gﬂm Pitch Angle platform_pitch_angle_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.17.00.00.00 | [° “(.:i?iizstalf UINT16 2
g:gﬂm Roll Angle platform_roll_angle_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.18.00.0000 | 1”021 HaF 1 yinTae 2
Rho Platform Pitch-Roll rho_platform_pitch_roll 06.0E.2B.34.01.01.01.01.0E.01.02.01.19.00.00.00 [-1...+1] UINT16 2
ﬁgﬁ Platform Heading- |\ o1atform_heading_ roll 06.0E.2B.34.01.01.01.01.0E.01.02.01.1A.00.00.00 |  [-1 ... +1] UINT16 2
Rho Platform Heading- | 1\ 1 jatform_heading_ptich 06.0E.2B.34.01.01.01.01.0E.01.02.01.1B.00.00.00 [ ... +1] UINT16 2

Pitch

°0.0015 microradian precision
190.00075 microradian precision
10,0015 microradian precision
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5.1.4 Photogrammetry Platform Orientation Rate Truncation Pack
Table 4 Photogrammetry Platform Orientation Rate Truncation Pack

Name

Symbol/Notes

Key

Photogrammetry
Platform Orientation
Rate Truncation Pack

platform_orientation_rate_tpack

06.0E.2B.34.02.05.01.01.0E.01.03.01.08.00.00.00

Constituent Keys

Name Symbol/Notes Key Units/Range Format Length

(Bytes)
POSIX Microseconds ;Eislo,ffy Defined in - SMPTE | ¢ o 55 34.01.01.01.03.07.02.01.01.01.05.00.00 Imf%;“fg?g"e UINT64 8
Version version 06.0E.2B.34.01.01.01.0L.0E 01.02.05.04.00.00.00 02 UINT16 2
E":;gol;';‘ posolute platform_heading_rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.1C.0000.00 | Ll *UHAITyynmpgz | 5
E';ttgorm Absolute Pitch | - orm_pitch_rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.1D.00.00.00 ['éi'r'CT:S]/SHeg'f UINT16 2
E';tgorm Absolute Roll 1 - form_roll_rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.1E.00.00.00 [_cl:i'r'cTels,]/gglf UINT16 2
g:gﬂm Heading Rate | - torm_heading_rate_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.1F.00.00.00 [_cl:i'r'cTels]/;ilf UINT16 2
g:gﬂm Pitch Rate platform_pitch_rate_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.20.00.00.00 [_cl:i'r'cTels]/;ilf UINT16 2
g:gﬂm Roll Rate platform_roll_rate_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.21.00.00.00 [_cl:i'r'cTels]/;ilf UINT16 2
Egtoe F;,'ﬁgﬁg;t':eadi”g Eho—p'aﬁorm—heﬁdi“g—rate—pimh—rat 06.0E.2B.34.01.01.01.01.0E.01.02.01.22.00.00.00 |  [-1 ... +1] UINT16 2
Sgt"eg?l‘;oé’;e“eadi”g Rho_platform_heading_rate_roll_rate | 06.0E.2B.34.01.01.01.01.0E.01.02.01.23.00.00.00 |  [1 ... +1] UINT16 2
Rho Platform Pitch Rho_platform_pitch_rate_roll_rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.24.00.00.00 [-1...+1] UINT16 2

Rate Roll Rate

12.95.9 microradian precision
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5.1.5 Photogrammetry External Platform Position Truncation Pack

Table 5 Photogrammetry External Sensor Position Truncation Pack

Name Symbol/Notes

Key

Photogrammetry External
Platform Position
Truncation Pack

photogrammetry_postion_tpack

06.0E.2B.34.02.05.01.01.0E.01.03.01.0A.00.00.00

Constituent Keys

Name Symbol/Notes Key Units/Range Format Length
(Bytes)
: This Key Defined in SMPTE Integer ps since 1
POSIX Microseconds RP210.11 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 Jan 1970 UINT64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 02 UINT16 2
Sensor ECEF Position [-7000000 ...
Component X sensor_ecef_x 06.0E.2B.34.01.01.01.01.0E.01.02.01.25.00.00.00 +7000000] meters UINT32 4
Sensor ECEF Position [-7000000 ...
Component Y sensor_ecef_y 06.0E.2B.34.01.01.01.01.0E.01.02.01.26.00.00.00 +7000000] meters UINT32 4
Sensor ECEF Position [-7000000 ...
Component Z sensor_ecef z 06.0E.2B.34.01.01.01.01.0E.01.02.01.27.00.00.00 +7000000] meters UINT32 4
Sensor ECEF X Sigma sensor_ecef x_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.28.00.00.00 | [0 ... 650] meters | UINT16 2
Sensor ECEF Y Sigma sensor_ecef y sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.29.00.00.00 | [0 ... 650] meters | UINT16 2
Sensor ECEF Z Sigma sensor_ecef z sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.2A.00.00.00 | [0 ... 650] meters | UINT16 2
Rho Sensor ECEF XY rho_sensor_ecef xy 06.0E.2B.34.01.01.01.01.0E.01.02.01.2B.00.00.00 [-1...+1] UINT16 2
Rho Sensor ECEF XZ rho_sensor_ecef xz 06.0E.2B.34.01.01.01.01.0E.01.02.01.2C.00.00.00 [-1...+1] UINT16 2
Rho Sensor ECEF YZ rho_sensor_ecef yz 06.0E.2B.34.01.01.01.01.0E.01.02.01.2D.00.00.00 [-1...+1] UINT16 2
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5.1.6 Photogrammetry Sensor Absolute Velocity Truncation Pack

Table 6 Photogrammetry External Sensor Velocity Truncation Pack

Name

Symbol/Notes

Key

Photogrammetry External

Platform Velocity
Truncation Pack

photogrammetry_velocity_tpack

06.0E.2B.34.02.05.01.01.0E.01.03.01.0B.00.00.00

Constituent Keys

Name Symbol/Notes Key Units/Range Format Length

(Bytes)
POSIX Microseconds Iegi2510|.<1€1y Defined in SMPTE | 46 0£ 28.34.01.01.01.03.07.02.01.01.01.05.00.00 Imegjgrn “1595718“ P uinTes 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 02 UINT16 2
gﬁggg’fi\/e'mty sensor_ecef_xdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.2E.00.00.00 | [0...900]m/s | UINT16 2
gﬁgggﬁve'ocw sensor_ecef_ydot 06.0E.2B.34.01.01.01.01.0E.01.02.01.2F.00.00.00 | [0...900]m/s | UINT16 2
g%ﬁggf;f;ve'omy sensor_ecef_zdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.30.00.00.00 | [0...900]m/s | UINT16 2
Sf;;‘;r ECEF XDot sensor_ecef xdot_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.31.00.00.00 | [0...70]m/s | UINT16 2
Sf;;‘;r ECEF YDot sensor_ecef ydot_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.32.00.00.00 | [0...70]m/s | UINT16 2
Sf;;‘;r ECEF ZDot sensor_ecef_zdot_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.33.00.00.00 | [0...70]m/s | UINT16 2
\R(thSensor ECEF Xdot | 1\, sensor_ecef xdotydot 06.0E.2B.34.01.01.01.01.0E.01.02.01.34.00.00.00 [ ... +1] UINT16 2
sggtSensor ECEF Xdot | 1\, sensor_ecef xdotzdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.35.00.00.00 |  [-1 ... +1] UINT16 2
Rho Sensor ECEF Ydot | 11 sensor_ecef ydotzdot 06.0E.2B.34.01.01.01.01.0E.01.02.01.36.00.00.00 [-1...+1] UINT16 2

Zdot
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5.1.7 Photogrammetry Sensor Absolute Orientation Truncation Pack
Table 7 Photogrammetry Sensor Absolute Orientation Truncation Pack

Name

Symbol/Notes

Key

Photogrammetry Sensor
Absolute Orientation
Truncation Pack

sensor_absolute_orientation_tpack

06.0E.2B.34.02.05.01.01.0E.01.03.01.10.00.00.00

Constituent Keys

Name Symbol/Notes Key Units/Range Format Length
(Bytes)
: This Key Defined in SMPTE Integer ps since 1
POSIX Microseconds RP210.11 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 Jan 1970 UINT64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 02 UINT16 2
Sensor Absolute Heading | sensor_absolute_heading 06.0E.2B.34.01.01.01.01.0E.01.02.01.37.00.00.00 [0 'C':'irzc)lelgalf UINT32 4
Sensor Absolute Pitch sensor_absolute_pitch 06.0E.2B.34.01.01.01.01.0E.01.02.01.38.00.00.00 [-1 éi:cll]e?alf UINT32 4
Sensor Absolute Roll sensor_absolute_roll 06.0E.2B.34.01.01.01.01.0E.01.02.01.39.00.00.00 [-1 éitcll]e?alf UINT32 4
gf;;‘;r Absolute heading | o absolute_heading_sigma | 06.0E.28.34.01.01.01.01.0E.01.02.01.3A.00.00.00 | [ "(':i?'czllsHalf UINT16 2
gf;;‘;r Absolute Pitch | o cor absolute_pitch_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.38.00.00.00 | L° "(':i?'czllsHalf UINT16 2
S«_ansor Absolute Roll sensor_absolute_roll_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.3C.00.00.00 [0.. 0.2] Half UINT16 2
Sigma Circles
Rho Sensor Absolute : .
Heading Pitch rho_sensabs_heading_pitch 06.0E.2B.34.01.01.01.01.0E.01.02.01.3D.00.00.00 [-1...+1] UINT16 2
E'ZZ dsiﬁgsggﬁbso'“te rho_sensabs_heading_roll 06.0E.2B.34.01.01.01.01.0E.01.02.01.3E.00.00.00 [-1 ... +1] UINT16 2
Rho Sensor Absolute rho_sensabs_pitch_roll 06.0E.2B.34.01.01.01.01.0E.01.02.01.3F.00.00.00 [-1...+1] UINT16 2

Pitch Roll
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5.1.8 Photogrammetry Sensor Absolute Orientation Rate Truncation Pack
Sensor Absolute Orientation Rate Truncation Pack

Table 8 Photogrammetr

Name

Symbol/Notes

Key

Photogrammetry Sensor
Orientation Rate
Truncation Pack

sensor_orienation_rate_tpack

06.0E.2B.34.02.05.01.01.0E.01.03.01.09.00.00.00

Constituent Keys

Name Symbol/Notes Key Units/Range Format Length

(Bytes)
POSIX Microseconds ggizsloﬁy Defined in SMPTE | 46 0F 9B 34.01.01.01.03.07.02.01.01.01.05.00.00 Imf%;“fg?g"e UINT64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 02 UINT16 2
;ZT:” Absolute Heading | o\co heading_rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.40.00.00.00 ['éi'r'CT:S]/SHeg'f UINT16 2
;ZT:” Absolute Pitch 1 o cor pitch_rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.41.00.00.00 ['éi'r'CT:S]/SHeg'f UINT16 2
Sensor Absolute Roll sensor_roll_rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.42.00.00.00 [_cl:i'r'cTels,]/;ilf UINT16 2
gf;;‘;r Heading Rate sensor_heading_rate_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.43.00.00.00 [_cl:i'r'cTels]/;ilf UINT16 2
Sensor Pitch Rate Sigma | sensor_pitch_rate_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.44.00.00.00 [-éi.chels]/slzilf UINT16 2
Sensor Roll Rate Sigma sensor_roll_rate_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.01.45.00.00.00 [_éi.ch(elglslzilf UINT16 2
?Sé’hssgfgr Heading Rate |\ sensor_heading_ rate_pitch rate | 06.0E.2B.34.01.01.01.01.0E.01.02.01.46.00.00.00 |  [-1 ... +1] UINT16 2
Egﬁ SRfirt‘zor Heading Rate |\ sensor_heading_ rate_roll_rate | 06.0E.2B.34.01.01.01.01.0E.01.02.01.47.00.00.00 |  [-1 ... +1] UINT16 2
Rho Sensor Pitch Rate rho_sensor_pitch_rate_roll_rate 06.0E.2B.34.01.01.01.01.0E.01.02.01.48.00.00.00 [-1...+1] UINT16 2

Roll Rate
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5.1.9 Photogrammetry External Parameters Correlation Local Data Set
Table 9 Photogrammetry External Parameters Correlation LDS

Local Set Key

Name

06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
1 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.49.00.00.00 Elrz];l?fornljllgg(l)irlimx o ig‘;ﬁ_'igg:m—ece‘c—x—p'atfo”“ C1..+17 | UINTI6 )
2 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.4A.00.00.00 Eg‘t’fom':'gg‘érFmY o ig‘;ﬁ_'igg:m—ece‘c—x—p'atfo”“ C1..+17 | UINTI6 )
3 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.4B.00.00.00 Eg?fornlj?ggg]z o ig‘;ﬁ_'iggtrm—ece‘c—x—p'atfo”“ C1..+17 | UINTI6 )
4 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.4C.00.00.00 Elrz];l(t)fomljllgg(l)irlimx oY ig‘;ﬁ_'igg{m—ece‘c—y—p'atfo”“ C1..+17 | UINTI6 )
5 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.4D.00.00.00 Eg‘t’fom':'gg‘érFmY oY ig‘;ﬁ_'igg:m—ece'c—y—p'atfo”“ L1..+1] | UINTI6 )
6 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.4E.00.00.00 Eg?forni)?gglzmz oY ir;?:g?_'gggtrm—ecef—y—p'atfo”“ 1o+ | UINTIS )
7 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.4F.00.00.00 ?g?fornngEme dotECEF z i:?:a'?_'igg[m—ecef—z—p'atform 1o+ | UINTIS )
8 | 060E.28.34010101010E.01.020150000000 | pro PRlorm = ECEF 2 i*;%ﬁ_'?gg{m—ecef—z—p'atform e | unTis | 2
o | 060E.28.34010101010E.01.020151000000 | pro Pliform = ECEF 2 i*;%ﬁ_'igg{m—ecef—z—p'atform e | unTis | 2
10 | 06.0E.2B.34.01.01.01.01.0E.01.02.0152.00.00.00 ?g?fomfﬁg;’émg ECEF X i*;}%ag'iigorm—ecef—x—p'atform e | unTis | 2
11 | 060E2B.3401010L010E01020153,000000 | fi& Materm  ECEF X e flatfomecelx.plattorm | - Lo
12 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.54.00.00.00 E&‘t’forr:ﬁgﬁrm ECEF X i?gﬁp'atform—ecetx—p'atform L1..+17 | UINTIS )
13 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.55.00.00.00 E&‘t’forrmtef;’é:?]g ECEF Y i?%az'i?gorm—ec‘”—y—p'atform L1..+17 | UINTIS )
14 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.56.00.00.00 E&‘t’forr:?ittfé’gm ECEF Y ihpoit—cph'atform—ecety—p'atform L1..+17 | UINTIS )
15 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.57.00.00.00 E&‘t’forr:ﬁgﬁrm ECEF Y i?gﬁp'atform—eceu—p'atform L1..+1] | UINTI6 )
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Table 9 Photogrammetry External Parameters Correlation LDS

Local Set Key

Name

06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
16 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.58.00.00.00 E&‘:forr:ﬁg;émg ECEF 2 T\‘;Eg'i";‘gorm—ecef—z—p'atform 1o | unTis | 2
17 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.59.00.00.00 Eg‘gfomf';?‘fff,{m R 2 igoiﬂzphlatform_em_z_pIatform [-1...+1] | UINT16 2
18 | 06.0E.2B.34.0L0L0L010E.01.02015A0000.00 | R0 Fatiorm  ECEF 2 i*:gﬁp'atform—ecef—z—p'atform e | unTis |2
19 | 06.0E.28.34.01.01.01.01.0E.01.02.0158.00.00.00 Eg‘t’forma:ggg?ngECEF Xdot :go:hpe':gi?l;m—ece‘c—)‘d‘“—p'atfo | UnTis | 2
20 | 06.0E.28.3401.010L010E.01.02.01.5C.00.0000 | Ao Platform  ECEF Xdot :EO:FE}'titr‘:orm—ece‘c—XdOt—p'atfo s | UINTIs )
21 | 06.0E.28.3401.010L010E.0L02.0150.000000 | A0 Pletform ECEF Xdot :&Oj;'l?tform—ecef—"d°t—p'atf° s | UINTIS )
22 | 06.0E.2B.34.01.01.01.01.0E.01.02.015E.00.00.00 Eg‘t’fori:a:g;?ngECEF vdot :rrl]o_—hp;:;fi?‘;m—ecef—yd°t—p'atf° s | UINTIs ,
23 | 06.0E.2B.34.010101010E.0L02.015F.00.00.00 | A0 Pletform ECEF ¥dot :rr}]ojfi'titr‘:orm—ecef—yd°t—p'atf° s | UINTIs ,
24 | 06.0E.28.34.010101.0L0E.01.02.01.60.0000.00 | A0 Pletform ECEF ¥dot :rr}]o_—r‘;'ﬁtform—ecef—yd°t—p'atf° e | UINTIS ,
25 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.61.00.00.00 Eg‘t’forma:'fg;gi‘ngECEF Zdot :go:hpe':é‘;?];m—ecef—m°t—p'atf° 1+ | UINTIS ,
26 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.62.00.00.00 gg?forma;mn FOEF 2 :P%O__F?iltitrform_ecef_Zdor_platfo [-1...+1] | UINT16 2
27 | 06.0E.2B.34.01.01.0L0L0E.01.0201.63.00.0000 | ho. Platform  ECEF - zdot :go_—r%'ﬁ‘tform—ecef—z‘j°t—p'atf° e | unTis |2
28 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.64.00.00.00 E&?forrﬁﬁggc;mg thgEF X ingg'izgf:ra‘:gecef—x—p'atform 1.+ | UINTIS )
29 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.65.00.00.00 Egct’forrs?it{f;rgateECEF ) ir;c:&prﬁtrz;m_ecef_x_platform [-1..+1] | UINTI6 2
30 | 06.0E.2B.34.01.0L0L0LOE.01020166.00.0000 | ho. Fatiorn —ECEF X iﬁgﬁ'“_’:zttfeorm—ecef—x—p'atform e | unTis | 2
31 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.67.00.00.00 E&?fom?ﬁggﬁg e Y T}‘;Ez'ifgﬁggecef—y—p'atform L1..+17 | UINTIS )
32 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.68.00.00.00 E&?forrﬁ';‘it{é’g”éateECEF Y ir;,oit—cpr:itr;‘:gm—ecef—y—p'atform L1..+1] | UINTI6 )
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Table 9 Photogrammetry External Parameters Correlation LDS

Local Set Key

Name

06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
33 | 06.0E.2B.3401010L010E.01.020169000000 | i MENIED (ECER Y| rhoopetorm.ecety.platform 1o | unTis | 2
34 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.6A.00.00.00 Eg?fom?hg;émg a2 irr‘]oeag'iigf:;?gecef—z—p'atform e | unTis |2
35 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.6B.00.00.00 sgct’fomf E‘f{f,{rgate HeER 2 igoi&phlftrzzgm_ecef_z_pIatform [-1...+1] | UINTI6 2
36 | 06.0E.28.34.010101010E.0L02016C.00.00.00 | R0 Fetiorm ~ECEF 2 i*:gﬂa;tt‘;orm—ecef—z—p'atform e | unTis | 2
37 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.6D.00.00.00 Eg?forz:agggj?ngllz?ig Xdot :rr;o_—hpe':;‘;?];”_}:t?f—)‘dm—p'atfo s | UINTIs )
38 | 06.0E.2B.34.010101010E.0L020L6E.000000 | Ko Platiorm ECEF dot :&O:Fﬁ’i'titgfge—ecef—"d°t—p'atf° s | UINTIS )
39 | 06.0E.2B.34.010101010E.01020L6F.00.0000 | K19 Platform ECEF dot :rrl]o_—r‘;'l?ifgtr:—ecef—"d°t—p'atf° s | UINTIs ,
40 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.70.00.00.00 Eg‘t’forilaggg?ngigf: vdot :rr}]o_—hp;:;‘;?]g}aet‘ff—yd°t—p'atf° s | UINTIs ,
41 | 06.0E.2B.340101.0L0L0E.01.02.01.71.00.00.00 | R0 Platform ECEF dor :rr}]ojfi'titr‘:fge—ecef—yd°t—p'atf° e | UINTIS ,
42 | 06.0E.2B.340101.0L0L0E.01.02.01.7200.0000 | R0 Platform ECEF dor :rr‘no_—r‘;'ﬁifgtem—ecef—yd°t—p'atf° 1+ | UINTIS ,
43 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.73.00.00.00 §g‘§f0rﬂa,§f§;§i‘ng§§§ 2dot i&o_—hpe'iéfi?]g}aefeﬁ‘Zd°t‘p'atf° [1..+1] | UNTI6 | 2
44 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.74.00.00.00 ?g?formagffm RatECEF 2! :go:Ff)iltitrfige_ecef_ZdOt_pIatfo [-1..+1] | UINT16 2
45 | 06.0E.28.340101010L0E0L02017500.0000 | gt MEAE ECEF 2ot | o piforn ecel zdolplatio |l s | 2
46 | 06.0E.2B.34.010L0L010E.01.02.0176.00.0000 | N E':;Z‘:g e g ﬂi’ﬁggﬁa"gﬁa&eao’ing—p'aﬁor L] UnTs | 2
47 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.77.00.00.00 ?g‘t’form i'ii‘;fﬁgzte rieading ﬂfﬁﬁlcarior;z_heading_plaﬁor [-1...+1] | UINTI6 2
48 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.78.00.00.00 E&‘t’fmm E'gltr‘g:t‘e Heading L?i’r—oﬁ'itr;ot;m—heading—p'aﬁor L1..+17 | UINTIS )
49 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.79.00.00.00 E";Z diE:;athe(;;? Pitch-Platform nga?r'lzt_ffggf”Ch—p'atform— L1..+1] | UINTI6 )
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Table 9 Photogrammetry External Parameters Correlation LDS

Local Set Key

Name

06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
50 | 06.0E.28.34.010101.01.0E.0L0201.7A00.00.00 | Sho Platform Pitch Platform g;?c—hp_'f;{grm—P“Ch—p'atform— | UNTs | 2
51 | 06.0E.28.34.0101.01.01.0E.01.02.01.78.00.00.00 | R0 Pratform Pitch Platform gl‘lo_—rg:gtform—PitCh—p'atform—r | UNTs | 2
52 | 06.0E.28.34010101010E.0102017C0000.00 | joo PErom Roll Flattorm | o pletorm roll platiormfe | - e L
53 | 06.0E.28.34.010101.01.0E.0L02.01.7D.00.00.00 | hro Flatform Roll Platform :L‘r?_—fa't"’gform—ro"—p'atform—Pi | UnTis | 2
54 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.7E.00.00.00 Egﬁ RF;'taetform Roll Platform ”‘_Oraf;atform—m"—p'atform—ro Lo+ | UINTIS )
55 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.7F.00.00.00 Eg%,f ')itform ECEF X Sensor 22?_—)‘2'atform—ECEf—X—Sensor—e C1..+17 | UINTI6 )
56 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.00.00.00 Eg%,f '@tform ECEF X Sensor 22‘]3_—5'atform—ecef—x—sensor—e C1..+17 | UINTIS )
57 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.01.00.00 Eg%,f ';tform ECEF X Sensor 22‘]3_—2"'atform—ecef—x—sensor—e L1417 | UINTIS )
58 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.02.00.00 Eg%,f ';tform ECEF Y Sensor 22‘]3_—)‘("atform—ecef—y—sensor—e L1..+1] | UINTIS )
59 | 06.0E.28.34.0101.01.0L0E.01.02.01.81.0300.00 | K PUatorm ECEF ¥ Sensor 22?_‘5Iatform‘ecef‘y_sensor_e [-1...+1] | UINT16 2
60 | 06.0E.2B.3401.01.010L0E.01.02018104,0000 | R0 Platform ECER ¥ Sensor 22?_‘5 atform.ecely_sensor.¢ [-1...+1] | UINT16 2
61 | 06.0E.2B.340101.0L0L0E.01.02018105.0000 | R Platform ECEF 2 Sensor 22?_‘5 atform.ecel.z_sensor_¢ [-1...+1] | UINT16 2
62 | 06.0E.2B.340101.0L0L0E.01.0201.81.06.00.00 | R Patorm ECEF Z Sensor LZ?_‘SIatform‘ecef‘z_sensor_e [-1...+1] | UINT16 2
63 | 06.0E.2B.340101.0L0L0E.01.02018107.0000 | R0 Platform ECEF Z Sensor 22?_‘5 fatform.ecel__sener_¢ [-1...+1] | UINT16 2
64 | 06.0E.2B.34.01.01.0L0LOE.01020181.08.0000 | oho Flatform ECEF Xdot :Eggg’]fj‘;form—ecef—Xd"t—se”SO foe | unTis |2
65 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.09.00.00 ggﬁsorp&tg% ECEF  Xdot :Egggj‘:form—ecef—x‘jm—se”SO L1..+17 | UINTIS )
66 | 06.0E.28.3401010L0L0E.01.02.0181.0A.0000 | aro Flatform ECEF Xdot :Eggggform—ecef—XdOt—se”SO 1411 | UINTIG ,
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Table 9 Photogrammetry External Parameters Correlation LDS

Local Set Key

Name

06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
67 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.08.00.00 ggr?sorPEIag]IcEOFrT( ECEF Ydot ;Eggggj‘;form—ecef—VdOt—se”30 L1..+1] | UINTI6 )
68 | 06.0E.28.34010101010E.010201810C.00.00 | 5o FITEIT, ECEF ot o piatorm ecelydotsenso | 1 ks | 2
69 | 06.0E.28.34.01.0101010E.01.02.0181.0D.00.00 | oho Flatform ECEF Ydot :Eggg’gform—e"Ef—VdOt—se”50 | UNTs | 2
70 | 06.0E.28.34.010101.010E.0L0201810E.00.00 | oro Flaform ECEF zdot :Eggggj;form—ece‘c—z‘j°t—se”5° | UnTis | 2
71 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.0f.00.00 g:rﬁ’sorPE'angoF”Q ECEF  Zdot :Eggg’f'j‘;form—ece‘c—z‘j°t—se”5° Lo+ | UINTIS )
72 | 06.0E.28.34010101.0L0E.01020181100000 | aro Fltform ECEF zdot :Eggg]fj‘;form—ecef—z‘j°t—se”S° 1+1] | UINTIS )
73 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.11.00.00 Eg‘g ';‘tform Heading Sensor gggip)'(atform—heading—sensor— C1..+17 | UINTIS )
74 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.12.00.00 Eg%,f '\?tform Heading Sensor gzggf;atform—heading—sensor— L1417 | UINTIS )
75 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.13.00.00 Eg%,f ?tform Heading Sensor grgggfz'atform—heading—sensor— L1..+1] | UINTIS )
76 | 06.0E.28.34.010101.0L0E.01020181140000 | Frg "ltform Fieh Sensor ;?(_);platform‘PitCh‘Sensor_ec [-1..+1] | UINT16 2
77 | 06.0E.2B.3401.01.0L0L0E.01.020181.15.0000 | Rl Flatform Piteh Sensor ;lf;platformjitCh‘Sensor‘ec [-1..+1] | UINT16 2
78 | 06.0E.2B.34.0101.0L0LOE.01020181.16.00.00 | ho Paorm Piteh Sensor ;?f;platform‘PitCh‘Sensor‘ec [-1..+1] | UINT16 2
79 | 06.0E.2B.340101.0L0L0E.01.020181.17.0000 | Rl Fpetform  Roll - Sensor iio‘platform‘rmI‘Sensor‘ecef [1..+1]| UNTI6 | 2
80 | 06.0E.2B.34.01.0L0LO0LOE.01020181.180000 | nro Platform Roll - Sensor i@o‘platform‘rmI‘Sensor‘ecef [1..+1]| UINT16 | 2
81 | 06.0E.2B.3401.0L0LO0LOE.01020L8110.0000 | hro Platform Roll - Sensor Tzo‘platform‘rmI‘Sensor_ecef [-1..+1] | UINT16 2
82 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.1A.00.00 ggﬁsofgtcfg;mx Heading Rate ngi’;zgfo_rf‘—headi”g—rate—se L1..+17 | UINTIS )
83 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.18.00.00 EgﬁsongELmY Heading Rate ngi’;iteffo_r;"—headi”g—rate—se L1..+1] | UINTI6 )

MISB EG 0801.2 Photogrammetry Metadata Set

UNCLASSIFIED

22




UNCLASSIFIED

Table 9 Photogrammetry External Parameters Correlation LDS

Local Set Key

Name

06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
84 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.1C.00.00 g:ﬁsof:é"gg:mz Heading Rate ngﬂitef]?_rzm—headi”g—rate—se L1..+1] | UINTI6 )
85 | 06.0E.28.34.010101010E.0L0201811D.00.00 | oro Pform Piich - Rate :Eggg’f'j‘)t(form—P”Ch—rate—senso | UNTs | 2
86 | 06.0E.28.34.010101010E.0L0201811E.00.00 | oro Pform  Pich - Rate :Eggg’]fj‘gorm—P"Ch—rate—senso | UNTs | 2
87 | 06.0E.28.34.0101010L0E.0L0201811F.00.00 | oro Piform  Piich - Rate :Eggg’]fj‘;form—P"Ch—rate—senso | UnTis | 2
88 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.20.00.00 Eg%g'f(tform Roll Rate Sensor igigl'?_'itform—m"—rate—sensor Lo+ | UINTIS )
89 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.21.00.00 Eg‘l’zg'\a{tform Roll Rate Sensor i:%E?_'?/tform—ro"—rate—sensor C1..+17 | UINTI6 )
90 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.22.00.00 Eg%,f';tform Roll Rate Sensor ig‘;;?_'az‘tform—m"—rate—sensor C1..+17 | UINTIS )
91 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.23.00.00 Eg%,f Litdfgtrm ECEF X Sensor 22?_—)‘(’(';:‘;{””‘—““—"—58”SOr—e L1417 | UINTIS )
92 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.24.00.00 Eg%,f 'ﬁtdfgtrm ECEF X Sensor ng:gé%ttform—ecef—x—se”SOr—e L1..+1] | UINTIS )
03 | 06.0E.28.34.0101010L0E.01.02.01.81.2500.00 | Ko Platiorm ECEF X Sensor LZ?:Z"Jzttform—ecef—x—se”SOr—e L1+ | UINTLS )
94 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.26.00.00 E(h:oE,f Liﬂfj{m FCER Y Sensor 22?__5(!1%? ormeeelysensor.e [-1...+1] | UINT16 2
95 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.27.00.00 E?ZOEIIZD 'ﬁggtrm ECEF Y Sensor 22?_—%%?””‘—““—3’—%”SOr—e L1..+1] | UINTI6 )
96 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.28.00.00 E?:?Elf 'Z""ggtrm ECEF Y Sensor LZ?_—fézttform—ecef—y—se”SOr—e L1..+1] | UINTI6 )
97 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.29.00.00 EEOEFP Ligfg{m FORF 2 Sensor ng:fézttform_ecef_z_sensor_e [-1...+1] | UINT16 2
98 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.2A.00.00 E?:?Elf '\?ggtrm ECEF Z Sensor 22?_—%%?0rm—ecef—z—sensor—e L1..+1] | UINTI6 )
99 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.28.00.00 Eg"EFP 'Zaéfootrm ECEF Z Sensor 22?_—;’(;2?0rm—ecef—z—sensor—e L1..+17 | UINTIS )
100 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.2C.00.00 Egﬁsorpéf’gg’;”;( M Xdot :Egggj‘)t(?gtr"—ecef—’(dm—se”SO L1..+1] | UINTI6 )
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Local Set Key

Name

06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
101 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.2D.00.00 ggﬁsorPE'acthO;”; M Xdot ;Eggggj‘gggtr"—ecef—’(dm—se”30 L1..+1] | UINTI6 )
102 | 06.0E.2B.34.01.01.0L0L0E.01.0201.8L.2E.00.00 | aro PIATorm ECEF ot :Egggfj‘;‘;o;tm—ecef—’(d°t—se”30 | UNTs | 2
103 | 06.0E.2B.34.01.0L0L0LOE.01.020L8L2F.00.00 | aro Platorm ECEF ot :Eggg’]ff‘%’gf‘—ece‘c—yd‘“—se”50 ol | unTs |2
104 | 06.0E.28.34010L01010E.0102018130.0000 | oo FIUIAIT BCEF dot | hopatorm ecetydotsenso | e | 2
105 | 06.0E.2B.34.01.0101010E.0L02.0181.31.0000 | oo Flatiorm ECER Ydot :Eggg’f'j‘;‘;"gf‘—ece‘c—ydOt—se”50 s | UINTIs )
106 | 06.0E.2B.34.01.0L01010E.0L02.0181.32.0000 | aro POy ECEF zdot :Eggg]fj‘;?(;{“—ecef—z‘j°t—se”S° s | UINTIS )
107 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.33.00.00 ggﬁsorpg?g”\‘( e Zdot :Egggj‘;fgg{“—ecef—z‘j°t—se”S° C1..+17 | UINTIS )
108 | 06.0E.2B.34.01.0101010E.0L02.0181.34.0000 | aro FPlatorm ECEF zdot :Eggé’;f‘;‘;ogtm—ecef—z‘j°t—se”S° s | UINTIs ,
109 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.35.00.00 Eg%,f i‘gg{ m Heading Sensor 222;_‘))'(?;?”‘—“9“ing—sensor— L1..+1] | UINTIS )
110 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.36.00.00 FEQEC’EFP L‘;‘gg{ m Heading Sensor ;Eg;f;gt;?rm—heading—sensor— L1+ | UINTLS )
111 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.37.00.00 EEOEFP 'Z""éfootrm Heading Sensor ;Eggf’z'ggfrm—headi”g—sensor— 1o+ | UINTIS )
112 | 06.0E.28.34.010101.010E.0L02.01.81.38.00.00 | for - morm  Piteh - Sensor ;?i’;gc'ft‘tform—P"Ch—sensor—ec e | unTis |2
113 | 06.0E.28.34.0101.01.010E.0102.01.81.30.00.00 | fr. amorm  Piteh - Sensor ;?fggcl,?tform‘ljitCh‘sensor_eC [1..+1] | UNT16 | 2
114 | 06.0E.2B.3401.01.010L0E.01.02018L3A.00.00 | pre Jaorm Piteh - Sensor ;?i’zgc')?tform—')itCh—Se”S(’r—eC 1+ | UINTIS ,
115 | 06.0E.2B.34.01.01.0L0LOE.01020L8L3B.00.00 | pre hromorm ol Sensor ii%‘oglatform‘mlI‘Sensor‘ecef [1..+1]| UNTI6 | 2
116 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.3C.00.00 Eg"EF E’(Iggftorm Roll - Sensor i@%;"t"atform—ro"—Sensor—eCEf L1..+1] | UINTI6 )
117 | 06.0E.28.34.0101.01.0L0E.01.02.01.81.3D.00.00 | pro. Platiorm Roll - Sensor ig%fft)latform‘mlI_Sensor_ecef [1..+1] | UNTI6 | 2
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Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
118 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.3E.00.00 ?Qﬁsof'é“cfgpmx dgteading Rate ngﬂiteffo_r;gg;eadi”g—rate—se L1..+1] | UINTI6 )
119 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.8L.3F.00.00 g:ﬁsongELmY dgteading Rate ngﬂigfo_r%a?eadi”g—rate—se L1..+17 | UINTLS )
120 | 06.0E.28.34010101010E.010201 81400000 | oo PEIOTT Boecing Rete | 1o PRforifeading.taese |l s | 2
121 | 06.0E.28.34.010101010E.01.02.018141.0000 | fro Blatform ~Fiteh - Rate :Eggg’;i‘;fg;{"f"Ch—rate—senso 1| UnTis | 2
122 | 06.0E.2B.34.01.0L0L010E.0L02.0181.42.0000 | hro Plaform ~Fitch - Rate :Eggg’f'i‘%)gtmf"Ch—rate—senso s | UINTIS ,
123 | 06.0E.2B.34.01.0L01010E.0L02.0181.43.0000 | oo Plform ~Fiteh - Rate :Eggg]ff;gogf‘—':“Ch—rate—senso s | UINTIS ,
124 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.44.00.00 Eg%,f'f(tgg;m Roll Rate Sensor ig‘;;?_'igg:m—m"—rate—sensor C1..+17 | UINTIS )
125 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.45.00.00 Eg‘l’zg'ﬁg'{m Roll Rate Sensor ig‘;;?_";‘gg:m—m"—rate—sensor L1417 | UINTIS )
126 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.46.00.00 Eg%g';gg{m Roll Rate Sensor ig‘;;?_'gggtrm—m"—rate—sensor L1..+1] | UINTI6 )
127 | 06.0E.2B.34.01.0L0101.0E.0L02.018L47.00.00 | po. Sgroor ECEF X Sensor ;Egaz(insor‘ecetx‘sensor_ece [-1...+1] | UINT16 2
128 | 06.0E.28.34.0101.01.010E.0L02.01.81.48.00.00 | frooror ECEF X Sensor ;E;EZ?nsor‘ecef‘x‘sensor‘ece [1..+1]| UNTI6 | 2
129 | 06.0E.28.34.01.01.01.010E.01.02.01.81.49.00.00 | fr orsor ECEF X Sensor ;Egd‘csfnsor‘ecef‘x‘sensor‘ece [1..+1]| UNTI6 | 2
130 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.4A.00.00 EEOEFS%SOOJ ECEF Y Sensor ;Egaf)‘:”sor—ecef—y—se”sor—ece L1..+1] | UINTI6 )
131 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.4B.00.00 EEOEFS\C}ZSOOJ ECEF Y Sensor ;Egaf)‘:”sor—ecef—y—se”sor—ece L1..+1] | UINTI6 )
132 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.4C.00.00 E?:?EFSSSZ? ECEF Y Sensor ][Egd—csfnsor—ecef—y—sensor—ece L1..+1] | UINTI6 )
133 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.4D.00.00 E?:%FS;ZSOT ECEF 2 Sensor ][Egaf)?”sor—ecef—z—se”sor—ece L1..+17 | UINTIS )
134 | 06.0E.28.34.0101.0L0L0E.01.02.01814E.00.00 | poo. Sgrsor ECEF 2 Sensor ;Eg,afﬁnsor‘eCEf_Z_Sensor_ece [1..+1] | UINT16 2
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Local Set Key
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06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
135 | 06.0E.2B.34.01.0L0LOLOE.01020L8LAF.0000 | Fro Sersor ECEF 2z Sensor ;Egaf)fnsor‘ECEf‘Z‘sensor_ece [1..+1]| UNTI6 | 2
136 | 06.0E.28.34.010101010E.0102.01815000.00 | Ko Piertom g [)Zgl—l'j’t'ea_“;oeggi—rfgef—x—sensor—a e | unTis |2
137 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.51.00.00 ig‘s’ofdf‘etfgirtrghECEF X Sensor [)Zgl—lﬁ’t'e"j‘_tg’ig—ecef—x—sensor—a .+ | UINTIS )
138 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.52.00.00 ig‘s’oij'f‘gfggﬂ ECEF X Sensor [)Zgl—lﬁ’t'e"j‘_tfrgﬂn—ecef—x—sensor—a Lo+ | UINTIS )
139 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.53.00.00 iggomf‘gfﬁg dﬁgEF Y Sensor ngl—&f‘_t‘;%ggi—rfgef—y—sensor—a Lo+ | UINTIS )
140 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.54.00.00 iE‘S’OTJ?;fS{tThECEF Y Sensor ngl—&'é"_tgoi:g]—ece‘c—y—se”sor—a C1..+17 | UINTI6 )
141 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.55.00.00 iggofJf‘gfggﬂ ECEF Y Sensor LZ‘;I—&E‘_tfrgﬂ”—ece'c—y—se”SOr—a C1..+17 | UINTIS )
142 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.56.00.00 iEZOrJfgfﬁreg‘ diEngEF Z Sensor LZ‘;I—&E‘ELZ%‘%“—Z—SE”Sor—a L1417 | UINTIS )
143 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.57.00.00 iggordfgfgirg‘h ECEF 2 Sensor ngTli?fg:g;]—ecef—z—se”Sor—a L1..+1] | UINTIS )
144 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.58.00.00 ig‘s’ordfgfggﬂ ECEF Z Sensor [)Zgl—lﬁ’t'é"jgjr‘—ecef—z—se”Sor—a L1+ | UINTLS )
15 | os06 203401010101 0EoLo2on s monoo | &5, o ECEE G e itor st it | |
146 | 06.0E.2B.340101.01.0L0E.0L0201815A.00.00 | aro Paiorm  ECEF ot :Eggsc:?;‘;girgﬁ‘zﬁef—x‘j°t—se”50 L] UnTs | 2
147 | 06.0E.2B.34.01.01.0L0L0E.01.0201.8L5B.00.00 | aro, Patorm  ECEF ot :Egggc:?;‘;gi';”o—fcef—)‘d°t—se”SO 1+ | UINTIS ,
148 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.5C.00.00 Egr?sorp,lkatggﬁe HEegtleiig v :Egﬁgc:ﬂgi?e_aegﬁfg}ydOt_senso [-1...+1] | UINT16 2
149 | 06.0E.2B.340101.01.0L0E.01.02.0181.5D.00.00 | aro, Patorm  ECEF ot :Egggc:?;‘;girgﬁ‘zﬁef—yd°t—se”SO foe | unTis |2
150 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.5E.00.00 ggﬁsorﬂa&ggme REO(I"«IEF Ydot :Egggé?ggjﬂo_lfcef_ydot_senso ey | s ,
151 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.5F.00.00 g:ﬁsorif:gme H'ig;ig Zdot :EEBE;"I"S;‘;?;;;%ZO'Ot—senso L1..+1] | UINTI6 )

MISB EG 0801.2 Photogrammetry Metadata Set

UNCLASSIFIED

26




UNCLASSIFIED
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Local Set Key

Name
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Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
152 | 000E20940L01080105010201 5100000 | S, PR, ECEF 209 |t et | P
150 | on0e83sororooLeEoLozeLweronoo | ¥, Ao ECEF 7 o o et s | T
154 | 06.0E.28.34.010101010E.0102.0181.620000 | Ko Plaon di':gading Sensor :t‘;am?;i%;rgd_rne;ding_sensor_ o | e 2
155 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.63.00.00 ig‘s’orl:fgfg{t?h Heading Sensor ggzamf‘eti‘gi%headi”g—sensor— Lo+ | UINTIS )
156 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.64.00.00 ig‘s’omtagfggn Heading Sensor ;E‘;afdf‘g?gn—heading—sensor— Lo+ | UINTIS )
157 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.65.00.00 iggohifﬁzggmgpimh Sensor ;2‘?&2'_{";2‘;;?@'3“Ch—se”sor—ab C1..+17 | UINTI6 )
158 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.66.00.00 )F;EZO';L&E%? Pitch - Sensor ggtl)&zl_zal;fi(t)&r]n_Pitch_sensor_ab C1..+17 | UINTIS )
159 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.67.00.00 iggolifggﬂn Pitch - Sensor gg‘l)u—t‘;'jtg‘l’lrm—':“Ch—se”sor—ab L1417 | UINTIS )
160 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.68.00.00 iggoluiéagg;g}ngm” Sensor [Sfe—_‘;]':;g‘?;g‘—m"—Sensor—abso L1..+1] | UINTIS )
161 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.69.00.00 ig‘s’oluiéag‘iéhm Roll - Sensor [L‘fe—_‘;,'ﬁgﬁrm—m"—Se”sor—abso L1+ | UINTLS )
162 | 06.0E.2B.340101.0L0L0E.0102018L6A0000 | Ko Flarorm Rl Sensor [Sfe‘_e:f}t.form‘mlI‘Sensor_abso [-1..+1] | UINTI6 2
1 | moeze oo o e morersomon | o, P | oo e e |
164 | 06.0E.28.3401010L010E.010201.816C0000 | oo PRAUOTT FR8ng Rete | 1o PRI a0 e | oy | U | 2
165 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.6D.00.00 E:ﬁsof'ggsgmte';%?fi”g Rate ngﬂégglrl;{‘é‘rﬁfi”g—rate—se L1..+1] | UINTI6 )
166 | 06.0E.2B.34.01.01.0L0LOE.0L020L8L6E.00.00 | aro  Fariom Hggfjcirr‘]g Rate :Eggsc')?ﬁftg%:(jitﬁg—rate—senso 1+ | UINTIS ,
167 | 06.0E.2B.34.0101.0L0LOE.01.02.01816F.0000 | aro Flatiorm Biich - Rate :Egggc')?f;gir;ﬁgtch—rate—se”S° L1411 | UINTIS ,
100 | 050620 3otoLm v e L moronrosom | o, Ao B R | e o e | U
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Table 9 Photogrammetry External Parameters Correlation LDS

Local Set Key

Name

06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
169 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.71.00.00 iggoﬁ’&?éfﬂg d'?%' Rate Sensor ig%gg:Z‘i‘;"_ﬁ:’;gg?rz'grate—sensor L1..+1] | UINTI6 )
170 | 06.0E.28.34.01.01.01.01.0E.01.02.01.81.72.00.00 | K10 Fianorm Roll Rate Sensor ig%gg:ﬁifeo_g?t—cf"—rate—sensor ol | unTis |2
171 | 06.0E.28.34.01.01.01.01.0E.01.02.01.81.73.00.00 | K10 Flatiorm Roll Rate Sensor ig%;g:ﬁifeo_rrrgﬁm"—rate—sensor ol | unTs |2
172 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.74.00.00 ig‘s’olifgﬁgagﬁgﬁ X Sensor :I‘St—es_er:':;;i—rfgef—x—sensor—abs L1+ | UINTIS )
173 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.75.00.00 izgolifgioi;chECEF X Sensor g?ﬁt—es_egist‘;[]—ecef—x—sensor—abs Lo+ | UINTIS )
174 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.76.00.00 iggolingIIECEF X Sensor gl‘ﬁt—esj’;ﬁfr—ecef—x—sensor—abs C1..+17 | UINTI6 )
175 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.77.00.00 iggolifgma;ﬁgg Y Sensor gl‘ﬁt—esj’]‘s;;i—rfgef—y—sensor—abs C1..+17 | UINTIS )
176 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.78.00.00 iggolifg?i;chEF Y Sensor gl‘ﬁt—es_egistg[]—ecef—y—sensor—abs L1417 | UINTIS )
177 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.79.00.00 iggolifgiggnECEF Y Sensor gl‘ﬁt—es_ergslfr—ecef—y—sensor—abs L1..+1] | UINTIS )
178 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.7A.00.00 ig‘s’olifgma;ggg Z Sensor gl‘ﬁt—esj?es;(;i—negef—z—se”Sor—abs L1+ | UINTLS )
179 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.78.00.00 izgollsjf:sPoi'[chECEF Z Sensor g?ﬁt—esfgistg[]—ecef—z—se”Sor—abs 1o+ | UINTIS )
180 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.7C.00.00 ﬁg‘;olif:ig’;”ECEF Z Sensor gl‘ﬁt—esjrésl?r—ecef—z—sensor—abs L1..+1] | UINTI6 )
181 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.7D.00.00 ig‘s’oslﬁt”esﬂeigﬁg Xdot Sensor ggcs’alsjt”es_or:e—aegie:a"dc’t—se“Sor— 1.+ | UINTIS )
182 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.81.7E.00.00 ig‘s’oslﬁt”esgztffg Xdot Sensor ggcs’asjt”es_ogi—t‘éﬁef—"dm—se”50r— L1..+1] | UINTI6 )
183 | 06.0E.2B.34.01.010L0LOE.01.02.0L8L7F.00.00 | K10 Sensor ECEF Xdot Sensor ggcs’alsjt”es_or;—lfcef—"dm—se“Sor— 1+ | UINTIS ,
184 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.00.00.00 ig‘s’osljtr‘esol_'rei;ﬁg dot Sensor ;Ecs’asjt”es_or:gaegierfaydc’t—se“Sor— L1..+17 | UINTIS )
185 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.01.00.00 ig‘;o?jtzsgztgfg dot Sensor ;E‘;afjfes_ogi—tiﬁef—ydm—se“Sor— L1..+1] | UINTLS )
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Local Set Key
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06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
186 | 06.0E.28.34.0101.01.010E.0102.01.82.0200.00 | Ko oensor ECEF Ydot Sensor ;gza'lsﬁtnes_iro_l ccef_ydo_sensor_ | owre |2
187 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.03.00.00 ig‘;o?jtgsﬁ{eiﬁﬁg Zdot Sensor ;gzafjtr‘es_oge—:gf:;d°t—5e”50r— e | unTis |2
188 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.04.00.00 ig‘s’ofﬁtgsgztfﬁ': Zdot Sensor ;Egalsjt”es_ogi—tiﬁef—z‘j°t—se”s°r— .+ | UINTIS )
189 | 06.0E.28.34.01.01.01.01.0E.01.02.01.82.05.00.00 | K10 Sensor FCEF Zdot Sensor ;gzasjt”esjg—lfcef—m°t—se”s°r— e | unTis | 2
190 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.06.00.00 E";g dfr:gtg’;tr: ECEF X Sensor gggi—rf’éitr;otgm—ecef—x—sensor—h Lo+ | UINTIS )
191 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.07.00.00 Eﬂghpégttfeorm ECEF X Sensor irtr:%—_‘;ﬁteform—ECEf—X—Se”SOr—P C1..+17 | UINTI6 )
192 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.08.00.00 Egﬂ F':!igorm ECEF X Sensor gl‘f_—rg:?form—ece'c—x—sensor—r C1..+17 | UINTIS )
193 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.09.00.00 EZZ d';:gtgt”e‘ ECEF Y Sensor gggi—ﬁéitr;otrem—ecef—y—sensor—h L1417 | UINTIS )
194 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.0A.00.00 Eﬂghpézttfeorm ECEF Y Sensor irthc?]—_‘;ﬁteform—ecef—y—sensor—P L1..+1] | UINTIS )
195 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.08.00.00 Egﬂ ;Lattgform ECEF Y Sensor gl‘f_—rgiztform—ecef—y—sensor—r L1+ | UINTLS )
106 | 06.0E.2B.34.01.01.010L0E.01.02.01.82.0C.0000 | foo df’r:gtg’;t:‘ ECEF Z Sensor ;ggi—rf’g'itrgot;m—ecef—z—se”Sor—h e | unTis | 2
197 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.0D.00.00 Eir:gthz?;orm ECEF Z Sensor irthc%—_eft‘teform—ecef—z—se”Sor—P 1.+ | UINTIS )
108 | 06.0E.2B.34.01.01.0L0LOE.01.02.01.82.0E.00.00 | fno Platform ECEF 2 Sensor LTf_‘rgiztform‘ecef‘z_sensor"r [-1...+1] | UINT16 2
199 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.0F.00.00 Egﬁsorpﬁg'{% Tr Xt :Eﬁg;’é?g’_rgt—eecef—x‘jm—se”SO ol | unTis |2
200 | 06.0E.2B.34010101010E.01020182100000 | oo BRI ECEF Xcot| Meparoim eeefoxdotsenso 1 e | 2
201 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.11.00.00 ggﬁsorpg{fﬁogzte ECEF  Xdot :E?O—Iﬁ’lﬂzrm—ecef—x‘jm—se”SO L1..+17 | UINTIS )
202 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.12.00.00 E:ﬁsor':'_'gg:% o Yot :Eﬁggé?;‘;’_rgt—eecef—ydm—se”50 1411 | UINTIG ,
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Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
203 | 06.0E.2B.34010101010E.01020182130000 | glo BN ECEF Yoot | MBparomm ecetydotsenso 1 it | 2
204 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.8214.00.00 | A0 Flatiorm ECEF dor :E‘r’a‘ﬂ?;‘;rm—ecef—ydOt—se”30 | UNTs | 2
205 | 06.0E.28.34010101010E.01020182150000 | olo P FCEF 2dot| b ptarm eeefzdotsenso T it | 2
206 | 06.0E.28.34.0101.01.01.0E.0L02.01.8216.0000 | o Flatform ECEF zdot :Egi—tgﬁ‘jgg‘—ece‘c—z‘j°t—se”5° foe | unTis | 2
207 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.17.00.00 ggﬁsorpéflff’g:te ECEF  Zdot :E‘r’aﬁ’la;;‘;rm—ece‘c—z‘j°t—se”S° Lo+ | UINTIS )
208 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.18.00.00 EZZ drr:gtgt? Heading Sensor Lzza‘i’r'];t_ff;g‘—heading—sensor— C1..+17 | UINTI6 )
209 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.19.00.00 Enghﬂzgorm Heading Sensor g}‘t)&]p_'ggrm—heading—sensor— C1..+17 | UINTIS )
210 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.1A.00.00 Egﬂ S:gorm Heading Sensor :gﬂif;‘;‘;form—heading—sensor— L1417 | UINTIS )
211 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.18.00.00 EZZ di:gIaFth;[rem Pitch - Sensor ;Z?ngr‘gtzrm—':itCh—Sensor—he L1..+1] | UINTIS )
212 | 06.0E.28.34.0101.01.0L0E.01.02.01.82.1C.00.00 | nng Pratform Piteh - Sensor Lﬁ‘ﬁgt':tform—':“Ch—se”sor—P“ 1+ | UINTIS ,
213 | 06.0E.2B.34.01.01.0L0LOE.010201.82.1D.0000 | /) Prtform Piteh Sensor Irffa—tg'atform—P“Ch—sensor—ro' | UNTs | 2
214 | 06.0E.2B.34.01.010L0LOE.01020L82.1E.00.00 | foo dinF;'ag‘;‘t’gm Roll Sensor {L‘Sﬂfgform—m"—sensor—head ol | unTis |2
215 | 06.0E.28.34.010L0L010E.01.02.01.82.1F.0000 | A0 Platform Rl Sensor Lh_c;ggatform—ro"—Sensor—Pitc 1+ | UINTIS ,
216 06.0E.2B.34.01.01.01.01. 0E.01.02.01.82.20.00.00 EgtoePlatform Roll Sensor Roll :Qé_platform_rolI_sensor_rolI_ el 411 | UINTIe ,
217 | 06.0E.2B.34.0101.01.01.0E.01.02.01.8221.00.00 | oo P ﬁmmg Heading Rate LZﬁ?fﬁitafﬁﬁinggfeding‘rate‘se [-1..+1] | UINT16 2
218 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.22.00.00 ggﬁsomttzohrgat?eadi”g Rate ngi’;ﬁmr_?a—tzeadi”g—rate—se L1..+17 | UINTIS )
219 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.23.00.00 E:ﬁsof';‘g?r& teHeading Rate ngi’r'ﬁﬂf:;‘e—headi”g—rate—se L1..+1] | UINTI6 )
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220 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.24.00.00 ggﬁsorﬂzgdoig raen - Rate ;Eﬁ;g&?;g’_rgt—epitCh—rate—Se”SO ol | T |2
221 | 06.0E.2B.34.01010101.0E.01.02.01.82.25.0000 | fro Blatiorm Fiteh - Rate :E‘F’,i—tgﬁ‘ifr‘;:;"fitCh—rate—Se”SO ol | unTis |2
222 | 06.0E.2B.34.010101.01.0E.01.02.01.8226.0000 | fro Batiorm Piteh - Rate :E?O—I"I’lfgt‘;rm—P”Ch—rate—senso o1 | UNTIs | 2
223 | 06.0E.28.34.01.01.01.01.0E.0L02.01.82.27.00.00 | [0 d?%”g;{z Roll Rate Sensor ir;]%ag'iigf:;?gro"—rate—sensor foe | unTis | 2
224 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.28.00.00 Ei':ghpgtfgrm Roll Rate Sensor ihpoit—cph'i‘g‘:gm—m"—rate—sensor Lo+ | UINTIS )
225 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.29.00.00 Egﬂ E'a"ittgorm Roll Rate Sensor ir;gﬂf’:t';orm—m"—rate—sensor C1..+17 | UINTI6 )
226 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.2A.00.00 Ezg diig”;‘;;eECEF X Sensor g?ﬁg—ifgtseor—ecef—x—sensor—hea C1..+17 | UINTIS )
227 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.28.00.00 E::gh pensor, BCEF X Sensor Lrl?gtsfnsor—ecef—x—sensor—p“" L1417 | UINTIS )
228 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.2C.00.00 Egﬂ Sensor ECEF X Sensor i?gt—esensor—ecef—x—sensor—ro" L1..+1] | UINTIS )
229 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.2D.00.00 EZZ di?}g”;‘;ieECEF Y Sensor gi‘r?g—if;‘tseor—ecef—y—sensor—hea L1+ | UINTLS )
230 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.2E.00.00 Ei':gh Egt‘:or ECEF Y Sensor Lh_?gtssnsor—ecef—y—sensor—PitC 1o+ | UINTIS )
231 | 06.0E.28.34.01.0L0L010E.01.02.01.82.2F.00.00 | fr Sensor ECEF ¥ Sensor Tg{esensor‘ecef‘y‘sensor‘roII [1..+1] | UNT16 | 2
232 | 06.0E.2B.34.0101.01.01.0E.01.02.01.82.30.00.00 | Fo g Pt 4T :j?ﬁg—if;‘tseor—ecef—z—sensor—hea e | unTis |2
233 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.31.00.00 ffirt‘gh gi?:or ECEF 2 Sensor Lh_(;gf:”Sor—ecef—z—sensor—P”C 1.+ | UINTIS )
234 | 06.0E.2B.34.0101.01.01.0E.01.02.01.82.32.00.00 | o Sensor ECEF 2z Sensor Tg{esensor‘ecef‘z‘sensor‘mII [1..+1] | UINT16 | 2
235 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.33.00.00 ﬁzg dsirfgsé’;tECEF Xdot Sensor ngafﬁgi?;f:“f—"dm—se“Sor— L1..+17 | UINTIS )
236 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.34.00.00 E::Shslggtseor ECEF Xdot Sensor g;fc—hs_efastzr—eCEf—XdOt—se“Sor— L1..+1] | UINTI6 )
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Table 9 Photogrammetry External Parameters Correlation LDS

Local Set Key

Name

06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00

Photogrammetry External Parameters Correlation LDS

Constituent Elements

Tag Units /

ID Key Name Symbol/Notes Range Format Length
237 | 06.0E.28.34.0101.010L0E.01020182:3500,00 | oo 2oe0r ECER X0t Sensor | o, sevsor.ecefxclot sensor 1o | unTis | 2
238 | 06.0E.28.34.0101.01.01.0E.01.02.01.82.36.00.00 | F d?ﬁgsé’;tECEF Ydot Sensor nga?ﬁgi?;?:CEf_ydot_sensor_ 0| owre |2
239 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.37.00.00 Enghssgf:r ECEF Ydot Sensor Lﬁf&sfr”astgr—ecef—ydm—se“Sor— .+ | UINTIS )
240 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.38.00.00 223 SRzr;zor ECEF Ydot Sensor :gﬂ:ﬁfor—ecef—ydm—se“Sor— Lo+ | UINTIS )
241 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.39.00.00 E";g d?ﬁgssgtECEF Zdot Sensor ngafﬁgi?;fef—m°t—se”5°r— Lo+ | UINTIS )
242 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.3A.00.00 Eﬂghségts:r ECEF Zdot Sensor g:?c—hsfr”ast‘;r—ecef—z‘j°t—se”S°r— C1..+17 | UINTI6 )
243 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.38.00.00 Egﬂ Sensor ECEF Zdot Sensor gl‘f_—r:;‘sor—ecef—ZdOt—Sensor—r C1..+17 | UINTIS )
244 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.3C.00.00 g:ﬁs jeﬂzzz;z‘gsé’;’;e Heading QZﬁggfi‘ﬁg;a?si'rgi—headi“9— L1417 | UINTIS )
245 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.3D.00.00 g:ﬁs Sensor ';‘gf:'“te Heading QZﬁggfi‘;?tL—ha_er‘l“te—headi“9— L1..+1] | UINTIS )
246 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.3E.00.00 g:rf’s Sensat Qtt’eso'“te Heading QZﬁggfi‘fgﬁ:?gfeo'“te—headi”g— L1+ | UINTLS )
247 | 06.0E.28.34.010L01010E.01.02.01.82.37.0000 | oro S ,ﬂgi?jringAF?;?;me Fieen Eﬂfjﬁigé?ﬁiﬁ“te‘P"Ch‘sen [-1..+1] | UINT16 2
248 | 06.0E.28.34010101010E.01020182400000 | ol SHeor Asolute Piich | o Seor sbsolue Prehsen - 1 it | 2
249 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.41.00.00 E:r?sof g;?f;atﬁbsomte e gg?jsglrl]i?;t_eabsmUIe_PitCh_sen [-1...+1] | UINT16 2
20 | 050620401001 aEoL 2oL a0 | S Sr Al | e e s e |
251 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.43.00.00 E:ﬁsorssir;iﬁrRangOIUIe ol L?iﬁ?fcnhsfrreﬁibsmUIe_rOII_Sens [-1...+1] | UINTI6 2
252 | 06.0E.2B.34.01.01.01.01.0E.01.02.01.82.44.00.00 ggﬁsorsgglsf&at?bso'“te Roll L?frgﬁiigtrgabso'“te—m"—Sens L1 +11 | UINTIS )
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Table 9 Photogrammetry External Parameters Correlation LDS

Local Set Key Name
06.0E.2B.34.02.0B.01.01.0E.01.03.03.04.00.00.00 Photogrammetry External Parameters Correlation LDS
Constituent Elements
Tag Units /
ID Key Name Symbol/Notes Range Format Length
. This Key Defined in SMPTE | [Dieger us
253 | 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 POSIX Microseconds since 1 UINT64 8
RP210.11
Jan 1970
254 | 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 Version version 02 UINT16 2
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Internal Parameters

UNCLASSIFIED

5.2.1 Photogrammetry Internal Parameters Boresight Truncation Pack
Table 10 Photogrammetry Internal Parameters Boresight Truncation Pack

Name

Symbol

Key

Photogrammetry Internal
Parameters Boresight
Truncation Pack

photogrammetry_boresight_tpack

06.0E.2B.34.02.05.01.01.0E.01.03.02.06.00.00.00

Constituent Keys

Name Symbol Key Units/Range Format Length
(Bytes)

: This Key Defined in SMPTE Integer ps since 1
POSIX Microseconds RP210.11 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 Jan 1970 UINT64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 02 UINT16 2
Boresight Offset Delta X | boresight offset_delta_x 06.0E.2B.34.01.01.01.01.0E.01.02.02.18.00.00.00 | [-300 ... +300] m | UINT16" 2
Boresight Offset Delta Y | boresight offset_delta_y 06.0E.2B.34.01.01.01.01.0E.01.02.02.19.00.00.00 | [-300 ... +300]m | UINT16 2
Boresight Offset Delta Z | boresight offset_delta_z 06.0E.2B.34.01.01.01.01.0E.01.02.02.1A.00.00.00 | [-300 ... +300]m | UINT16 2
Boresight Delta Angle 1 boresight_delta_angle_1 06.0E.2B.34.01.01.01.01.0E.01.02.02.1B.00.00.00 [_?]';‘;’_gi:gés] UINT32" 4
Boresight Delta Angle 2 boresight_delta_angle_2 06.0E.2B.34.01.01.01.01.0E.01.02.02.1C.00.00.00 [_?]';‘;’_gi:gés] UINT32 4
Boresight Delta Angle 3 boresight_delta_angle_3 06.0E.2B.34.01.01.01.01.0E.01.02.02.1D.00.00.00 [_?]';‘;’_éi:ﬁézss] UINT32 4
ggﬁaght Offset Delta X | esight_offset_delta x_sigma | 06.0E.2B.34.01.01.01.01.0E.01.02.02.1E.00.00.00 | [0...650]m | UINTL6 2
géﬁ'ght Offset Delta’ Y | o rasight offset_delta y sigma | 06.0E.28.34.01.01.01,01.0E.01.02.02.1F.00.00.00 | [0 ... 650] m UINT16 2
S%rﬁzght Offset Delta Z |, osight offset_delta_z_sigma | 06.0E.28.34.01.01.01.01.0E.01.02.02.20.00.00.00 | [0 ... 650] m UINT16 2
S%rrisz;ght Delta Angle 1| 1) esight delta_angle_1_sigma | 06.0E.2B.34.01.01.01.01.0E.01.02.02.21.00.0000 | L éirzc)IL‘:'f' UINT16 2
Boresight Delta Angle 2 [0.. 2) half-
Sigma boresight_delta_angle 2 sigma 06.0E.2B.34.01.01.01.01.0E.01.02.02.22.00.00.00 ;:.ircles UINT16 2

130.00915 m precision
140.000366 microradian precision
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Table 10: Photogrammetry Internal Parameters Boresight Truncation Pack (Cont’d)

Name Symbol Key Units/Range Format Length
(Bytes)
ggﬁfﬁ:ght Delta Angle 3| 1) esight_delta_angle 3 sigma | 06.0E.2B.34.01.01.01.01.0E.01.02.02.23.00.00.00 | 1 L{ir22|zsalf- UINT16 2
Rho Boresight Offset rho_boresight_offset_deltax_delta :
Delta X Delta Y y 06.0E.2B.34.01.01.01.01.0E.01.02.02.59.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight_offset_deltax_delta X
Delta X Delta Z . 06.0E.2B.34.01.01.01.01.0E.01.02.02.5A.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight_offset_deltax_delta
Delta X Delta Angle 1 “anglel 06.0E.2B.34.01.01.01.01.0E.01.02.02.5B.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight_offset_deltax_delta X
Delta X Delta Angle 2 “angle2 06.0E.2B.34.01.01.01.01.0E.01.02.02.5C.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight_offset_deltax_delta 3
Delta X Delta Angle 3 “angle3 06.0E.2B.34.01.01.01.01.0E.01.02.02.5D.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight_offset_deltay delta 3
Delta Y Delta Z . 06.0E.2B.34.01.01.01.01.0E.01.02.02.5E.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight_offset_deltay delta 3
Delta Y Delta Angle 1 “anglel 06.0E.2B.34.01.01.01.01.0E.01.02.02.5F.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight_offset_deltay delta 3
Delta Y Delta Angle 2 “angle? 06.0E.2B.34.01.01.01.01.0E.01.02.02.60.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight_offset_deltay delta 3
Delta Y Delta Angle 3 “angle3 06.0E.2B.34.01.01.01.01.0E.01.02.02.61.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight_offset_deltaz_delta 3
Delta Z Delta Angle 1 “anglel 06.0E.2B.34.01.01.01.01.0E.01.02.02.62.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight_offset_deltaz_delta
Delta Z Delta Angle 2 “angle? 06.0E.2B.34.01.01.01.01.0E.01.02.02.63.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset rho_boresight_offset_deltaz_delta 3
Delta Z Delta Angle 3 “angle3 06.0E.2B.34.01.01.01.01.0E.01.02.02.64.00.00.00 [-1...+1] UINT16 2
Rho Boresight Offset .
Delta Angle 1 Delta rho_boresight_offset_delta_anglel | o e 55 34 01 01.01.01.0E.01.02.02.65.00.00.00 [-1 ... +1] UINT16 2
_delta_angle2
Angle 2
Rho Boresight Offset .
Delta Angle 1 Delta rho_boresight_offset_delta_anglel | 5 e 55 34 01 01.01.01.0E.01.02.02.66.00.00.00 [-1 ... +1] UINT16 2
_delta_angle3
Angle 3
Rho Boresight Offset .
Delta Angle 2 Delta rho_boresight_offset_delta_angle2 | 5 e 55 34 01 01.01.01.0E.01.02.02.67.00.00.00 [-1 ... +1] UINT16 2

Angle 3

_delta_angle3
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5.2.2 Photogrammetry Internal Parameters Image Size Truncation Pack
Table 11 Photogrammetry Internal Parameters Image Size Truncation Pack

Name

Symbol

Key

Photogrammetry
Internal Parameters
Image Size Truncation

photogrammetry_imagesize_tpack

06.0E.2B.34.02.05.01.01.0E.01.03.02.02.00.00.00

Pack
Constituent Keys
Name Symbol Key Units/Range Format Length
(Bytes)
Image Rows image_rows 06.0E.2B.34.01.01.01.01.0E.01.02.02.06.00.00.00 | [1 ... 65536] pixels UNIT16 2
Image Columns impage_columns 06.0E.2B.34.01.01.01.01.0E.01.02.02.07.00.00.00 | [1 ... 65536] pixels | UNIT16 2
Pixel Size pixel_size 06.0E.28B.34.01.01.01.01.0E.01.02.02.08.00.00.00 | 100001 .- 0.1 79415 2
mm/pixels

15 1.52e-6 mm/pixel precision
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5.2.3 Photogrammetry Internal Parameters Focal Plane Truncation Pack
Table 12 Photogrammetry Internal Parameters Focal Plane Truncation Pack

Name

Symbol

Key

Photogrammetry Internal
Parameters Focal Plane
Truncation Pack

photogrammetry_focalplane_tpack

06.0E.2B.34.02.05.01.01.0E.01.03.02.01.00.00.00

Constituent Keys

Name Symbol Key Units/Range Format Length
(Bytes)
: This Key Defined in SMPTE Integer ps since
POSIX Microseconds RP210.11 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 1 Jan 1970 UINT64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 02 UINT16 2
Eﬁ%ﬂiggf";%h't“gﬁset focal_plane_principal_point_offset | 06.0E.2B.34.01.01.01.01.0E.01.02.02.03.00.00.00 ['25%*25] UINT16% 2
Eﬁ%ﬂ;ﬂ%ﬁ%ﬂlﬁsm focal_plane_samplel_point_offset | 06.0E.2B.34.01.01.01.01.0E.01.02.02.04.00.00.00 | L2 =51 uiNTe 2
Sensor (0 ... 10000]
Calibrated/Effective sensor_cal_eff_focal length 06.0E.2B.34.01.01.01.01.0E.01.02.02.05.00.00.00 " m UINT32Y 4
Focal Length
Focal Plane Line focal_plane_principal_point_offset
Principal Point Offset sigrﬁa - - - 06.0E.2B.34.01.01.01.01.0E.01.02.02.24.00.00.00 [0... 1] mm UINT16 2
Sigma -
Focal Plane Sample focal_plane_samplel_point_offset_s
Principal Point Offset igma_ - - - — | 06.0E.2B.34.01.01.01.01.0E.01.02.02.25.00.00.00 [0... 1] mm UINT16 2
Sigma
Sensor
Calibrated/Effective sensor_cal_eff_focal length_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.02.26.00.00.00 | [0 ...350]mm | UINT16™ 2
Focal Length Sigma
Rho LinePPO rho_lineppo_sampleppo 06.0E.2B.34.01.01.01.01.0E.01.02.02.27.00.00.00 [-1...+1 UINT16 2
SamplePPO _lineppo_samplepp ... 1]
Rho LinePPO
SesnorEffCalF rho_lineppo_sensoreffcalf 06.0E.2B.34.01.01.01.01.0E.01.02.02.28.00.00.00 [-1...+1] UINT16 2

16 7 63e-4 mm precision
172 32e-6 mm precision
18 1,52 e-5 mm precision
190.00534 mm precision
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Table 13 Photogrammetry Internal Parameters Focal Plane Truncation Pack

Name Symbol Key Units/Range Format Length
(Bytes)
Rho SamplePPO rho_sampleppo_sensoreffcalf 06.0E.2B.34.01.01.01.01.0E.01.02.02.30.00.00.00 [1 ... +1] UINT16 2

SensorEffCalF
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5.2.4 Photogrammetry Internal Parameters Radial Distortion Truncation Pack

UNCLASSIFIED

Table 13 Photogrammetry Internal Parameters Radial Distortion Truncation Pack

Name

Symbol

Key

Photogrammetry Internal
Parameters Radial
Distortion Truncation Pack

photogrammetry_raddist_tpack

06.0E.2B.34.02.05.01.01.0E.01.03.02.03.00.00.00

Constituent Keys

Name Symbol Key Units/Range Format Length
(Bytes)
: This Key Defined in SMPTE Integer ps since

POSIX Microseconds RP210.11 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 1 3an 1970 UINT64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 02 UINT16 2
Valid Range of Radial . . . . Floating
Distortion Valid_range_radial_distortion 06.0E.2B.34.01.01.01.01.0E.01.02.02.69.00.00.00 mm Point 4
Radial Distortion Constant radial_distortion_constant_parame Floating
Parameter ter 06.0E.2B.34.01.01.01.01.0E.01.02.02.6A.00.00.00 (mm)/(mm) Point 4
First Radial Distortion ) - . A Floating
Parameter first_radial_distortion_parameter | 06.0E.2B.34.01.01.01.01.0E.01.02.02.0A.00.00.00 | (mm)/(mm)"3 Point 4
Second Radial Distortion second_radial_distortion_paramet N Floating
Parameter or 06.0E.2B.34.01.01.01.01.0E.01.02.02.0B.00.00.00 | (mm)/(mm)"5 Point 4
Third Radial Distortion . . R Floating
Parameter third_radial_distortion_parameter | 06.0E.2B.34.01.01.01.01.0E.01.02.02.0C.00.00.00 | (mm)/(mm)~7 Point 4
Radial Distortion Constant radial_distortion_constant_parame Floating
Parameter Sigma ter_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.02.6B.00.00.00 (mm)/(mm) Point 4
First Radial Distortion first_radial_distortion_parameter_ N Floating
Parameter Sigma sigma 06.0E.2B.34.01.01.01.01.0E.01.02.02.11.00.00.00 | (mm)/(mm)~3 Point 4
Second Radial Distortion second_radial_distortion_paramet N Floating
Parameter Sigma er_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.02.12.00.00.00 | (mm)/(mm)"5 Point 4
Third Radlal_ Distortion th|_rd_rad|aI_d|stort|on_parameter 06.0E.2B.34.01.01.01.01.0E.01.02.02.13.00.00.00 (mm)/(mm)A7 Floa_tlng 4
Parameter Sigma _sigma Point

Rho ConstRDist 1st RDist Rho_const_1strdist 06.0E.2B.34.01.01.01.01.0E.01.02.02.6C.00.00.00 [-1...+1] UINT16 2
Rho ConstRDist 2nd RDist | Rho_const_2ndrdist 06.0E.2B.34.01.01.01.01.0E.01.02.02.6D.00.00.00 [-1...+1] UINT16 2
Rho ConstRDist 3rd RDist Rho_const_3rdrdist 06.0E.2B.34.01.01.01.01.0E.01.02.02.6E.00.00.00 [-1...+1] UINT16 2
Rho 1stRDist 2ndRDist rho_1strdist_2ndrdist 06.0E.2B.34.01.01.01.01.0E.01.02.02.3F.00.00.00 [-1...+1] UINT16 2
Rho 1stRDist 3rdRDist rho_1strdist_3rdrdist 06.0E.2B.34.01.01.01.01.0E.01.02.02.40.00.00.00 [-1...+1] UINT16 2
Rho 2ndRDist 3rdRDist rho_2ndrdist_3rdrdist 06.0E.2B.34.01.01.01.01.0E.01.02.02.45.00.00.00 [-1...+1] UINT16 2
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5.2.5 Photogrammetry Internal Parameter Tangential-Decentering Truncation Pack
Table 14 Photogrammetry Internal Parameters Tangential-Decentering Truncation Pack

Name

Symbol

Key

Photogrammetry Internal
Parameters Tangential-
Decentering Truncation

photogrammetry_tandecent_tpack

06.0E.2B.34.02.05.01.01.0E.01.03.02.04.00.00.00

Pack
Constituent Keys
Name Symbol Key Units/Range Format Length
(Bytes)

: This Key Defined in SMPTE Integer ps since
POSIX Microseconds RP210.11 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 1 Jan 1970 UINT64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 02 UINT16 2
First Tangential/Decentering | .. n Floating
Parameter first_tan_decenter_parameter 06.0E.2B.34.01.01.01.01.0E.01.02.02.0D.00.00.00 | (mm)/(mm)"2 Point 4
Second Floatin
Tangential/Decentering second_tan_decenter_parameter 06.0E.2B.34.01.01.01.01.0E.01.02.02.0E.00.00.00 | (mm)/(mm)~2 Pointg 4
Parameter
First Tangential/Decentering | first_tan_decenter_parameter_sig N Floating
Parameter Sigma ma 06.0E.2B.34.01.01.01.01.0E.01.02.02.14.00.00.00 | (mm)/(mm)"2 Point 4
Second second_tan_decenter_parameter_s Floatin
Tangential/Decentering iama -P = | 06.0E.2B.34.01.01.01.01.0E.01.02.02.15.00.00.00 | (mm)/(mm)"2 Pointg 4
Parameter Sigma g
Rho 1stTanDist 2ndTanDist | rho_1sttandist 2ndtandist 06.0E.2B.34.01.01.01.01.0E.01.02.02.4E.00.00.00 [-1...+1] UINT16 2
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5.2.6 Photogrammetry Internal Parameter Affine Truncation Pack
Table 15 Photogrammetry Internal Parameters Affine Truncation Pack

Name

Symbol

Key

Photogrammetry
Internal Parameters
Affine Truncation Pack

photogrammetry_affine_tpack

06.0E.2B.34.02.05.01.01.0E.01.03.02.05.00.00.00

Constituent Keys

Name Symbol Key Units/Range Format Length
(Bytes)
: This Key Defined in SMPTE Integer ps since 1
POSIX Microseconds RP210.11 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 Jan 1970 UINT64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 02 UINT16 2
Differential Scale . . . Floating
Affine Parameter differential_scale_affine_parameter | 06.0E.2B.34.01.01.01.01.0E.01.02.02.0F.00.00.00 (mm)/(mm) Point 4
Skewness Affine . Floating
Parameter skew_affine_parameter 06.0E.2B.34.01.01.01.01.0E.01.02.02.10.00.00.00 (mm)/(mm) Point 4
Differential Scale differential_scale_affine_parameter Floating
Affine Parameter Sigma | _sigma 06.0E.2B.34.01.01.01.01.0E.01.02.02.16.00.00.00 (mm)/(mm) Point 4
Skewness Affine - . Floating
Parameter Sigma skew_affine_parameter_sigma 06.0E.2B.34.01.01.01.01.0E.01.02.02.17.00.00.00 (mm)/(mm) Point 4
EE:WDAS]};?AZA‘C“”E’ tho_dscaleaffine_skewaffine 06.0E.2B.34.01.01.01.01.0E.01.02.02.53.00.00.00 1. +1] UINT16 2
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5.2.7 Photogrammetry Internal Parameters Correlation Local Data Set

Table 16 Photogrammetry Internal Parameters Correlation LDS

Local Set Key

Name

06.0E.2B.34.02.03.01.01.0E.01.03.03.05.00.00.00

Photogrammetry Internal Parameters Correlation LDS

Constituent Elements

Tag Unit /

ID Key Name Symbol/Notes Range Format Length
1 06.0E.2B.34.01.01.01.01.0E.01.02.02.29.00.00.00 | Rho LinePPO 1stRDist rho_lineppo_1strdist [-1...4+1] | UINT16 2
2 06.0E.2B.34.01.01.01.01.0E.01.02.02.2A.00.00.00 | Rho LinePPO 2ndRDist rho_lineppo_2ndrdist [-1...+1] | UINT16 2
3 06.0E.2B.34.01.01.01.01.0E.01.02.02.2B.00.00.00 | Rho LinePPO 3rdRDist rho_lineppo_3rdrdist [-1...+1] | UINT16 2
4 06.0E.2B.34.01.01.01.01.0E.01.02.02.2C.00.00.00 | Rho LinePPO 1stTanDist rho_lineppo_1sttandist [-1...+1] | UINT16 2
5 06.0E.2B.34.01.01.01.01.0E.01.02.02.2D.00.00.00 | Rho LinePPO 2ndTanDist rho_lineppo_2ndtandist [-1...+1] | UINT16 2
6 06.0E.2B.34.01.01.01.01.0E.01.02.02.2E.00.00.00 | Rho LinePPO DScaleAffine rho_lineppo_dscaleaffine [-1...+1] | UINT16 2
7 06.0E.2B.34.01.01.01.01.0E.01.02.02.2F.00.00.00 | Rho LinePPO SkewAffine rho_lineppo_skewaffine [-1...+1] | UINT16 2
8 06.0E.2B.34.01.01.01.01.0E.01.02.02.31.00.00.00 | Rho SamplePPO 1stRDist rho_sampleppo_1strdist [-1...+1] | UINT16 2
9 06.0E.2B.34.01.01.01.01.0E.01.02.02.32.00.00.00 | Rho SamplePPO 2ndRDist rho_sampleppo_2ndrdsit [-1...+1] | UINT16 2
10 06.0E.2B.34.01.01.01.01.0E.01.02.02.33.00.00.00 | Rho SamplePPO 3rdRDist rho_sampleppo_3rdrdist [-1...+1] | UINT16 2
11 06.0E.2B.34.01.01.01.01.0E.01.02.02.34.00.00.00 | Rho SamplePPO 1stTanDist rho_sampleppo_1sttandist [-1...+1] UINT16 2
12 06.0E.2B.34.01.01.01.01.0E.01.02.02.35.00.00.00 | Rho SamplePPO 2ndTanDist rho_sampleppo_2ndtandist [-1...+1] | UINT16 2
13 06.0E.2B.34.01.01.01.01.0E.01.02.02.36.00.00.00 | Rho SamplePPO DScaleAffine | rho_sampleppo_dscaleaffine [-1...4+1] | UINT16 2
14 06.0E.2B.34.01.01.01.01.0E.01.02.02.37.00.00.00 | Rho SamplePPO SkewAffine rho_sampleppo_skewaffine [-1...+1] | UINT16 2
15 06.0E.2B.34.01.01.01.01.0E.01.02.02.38.00.00.00 | Rho SensorEffCalF 1stRDist rho_sensoreffcalf_1strdist [-1...+1] | UINT16 2
16 06.0E.2B.34.01.01.01.01.0E.01.02.02.39.00.00.00 | Rho SensorEffCalF 2ndRDist rho_sensoreffcalf_2ndrdist [-1...+1] | UINT16 2
17 06.0E.2B.34.01.01.01.01.0E.01.02.02.3A.00.00.00 | Rho SensorEffCalF 3rdRDist rho_sensoreffcalf_3rdrdist [-1...+1] | UINT16 2
18 06.0E.2B.34.01.01.01.01.0E.01.02.02.3B.00.00.00 | Rho SensorEffCalF 1stTanDist | rho_sensoreffcalf_1sttandist [-1...+1] | UINT16 2

Rho SensorEffCalF
19 06.0E.2B.34.01.01.01.01.0E.01.02.02.3C.00.00.00 2ndTanDist rho_sensoreffcalf_2ndtandist [-1...+1] | UINT16 2
Rho SensorEffCalF
20 06.0E.2B.34.01.01.01.01.0E.01.02.02.3D.00.00.00 DScaleAffine rho_sensoreffcalf_dscaleaffine | [-1...+1] | UINT16 2
Rho SensorEffCalF
21 06.0E.2B.34.01.01.01.01.0E.01.02.02.3E.00.00.00 SkewAffine rho_sensoreffcalf_skewaffine [-1...+1] | UINT16 2
22 06.0E.2B.34.01.01.01.01.0E.01.02.02.41.00.00.00 | Rho 1stRDist 1stTanDist rho_1strdist_1sttandist [-1...+1] | UINT16 2
23 06.0E.2B.34.01.01.01.01.0E.01.02.02.42.00.00.00 | Rho 1stRDist 2ndTanDist rho_1strdist_2ndtandist [-1...+1] | UINT16 2
24 06.0E.2B.34.01.01.01.01.0E.01.02.02.43.00.00.00 | Rho 1stRDist DScaleAffine rho_1strdist_dsaleaffine [-1...+1] | UINT16 2
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25 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.44.00.00.00 | Rho 1stRDist SkewAffine rho_1strdist_skewaffine [-1..+1] | UINT16 2
26 06.0E.2B.34.01.01.01.01.0E.01.02.02.46.00.00.00 | Rho 2ndRDist 1stTanDist rho_2ndrdist_1sttandist [-1...+1] UINT16 2
27 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.47.00.00.00 | Rho 2ndRDist 2ndTanDist rho_2ndrdist_2ndtandist [-1..+1] | UINTI6 2
28 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.48.00.00.00 | Rho 2ndRDist DScaleAffine | rho_2ndrdist_dscaleaffine [-1..+1] | UINTI6 2
29 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.49.00.00.00 | Rho 2ndRDist SkewAffine rho_2ndrdist_skewaffine [-1..+1] | UINTI6 2
30 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.4A.00.00.00 | Rho 3rdRDist 1stTanDist rho_3rdrdist_1sttandist [-1..+1] | UINTI6 2
31 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.4B.00.00.00 | Rho 3rdRDist 2ndTanDist rho_3rdrdist_2ndtandist [-1..+1] | UINTI6 2
32 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.4C.00.00.00 | Rho 3rdRDist DScaleAffine | rho_3rdrdist_dscaleaffine [-1..+1] | UINTI6 2
33 06.0E.2B.34.01.01.01.01.0E.01.02.02.4D.00.00.00 | Rho 3rdRDist SkewAffine rho_3rdrdist_skewaffine [-1...+1] | UINT16 2
34 06.0E.2B.34.01.01.01.01.0E.01.02.02.4F.00.00.00 | Rho 1stTanDist DScaleAffine | rho_1sttandist dscaleaffine [-1...+1] | UINT16 2
35 06.0E.2B.34.01.01.01.01.0E.01.02.02.50.00.00.00 | Rho 1stTanDist SkewAffine rho_1sttandist_skewaffine [-1...+1] | UINT16 2
36 06.0E.2B.34.01.01.01.01.0E.01.02.02.51.00.00.00 | Rho 2ndTanDist DScaleAffine | rho_2ndtandist dscaleaffine [-1...+1] | UINT16 2
37 06.0E.2B.34.01.01.01.01.0E.01.02.02.52.00.00.00 | Rho 2ndTanDist SkewAffine rho_2ndtandist_skewaffine [-1...+1] | UINT16 2
. . . Integer ps
38 | 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 | POSIX Microseconds This Key Defined in SMPTE | “ginoo 1 | UINT64 8
RP210.11
Jan 1970
39 | 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 | Version version 01 UINT16 2
40 06.0E.2B.34.01.01.01.01.0E.01.02.02.6F.00.00.00 Rho LinePPO ConstRDist rho_lineppo_constrdist [-1...+1] | UINT16 2
41 06.0E.2B.34.01.01.01.01.0E.01.02.02.70.00.00.00 Rho SamplePPO ConstRDist rho_sampleppo_constrdist [-1...+1] | UINT16 2
42 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.71.00.00.00 Egg;ﬁgg’szcm tho_sensoreffcalf _constrdist | [-1...+1] | UINT16 2
43 06.0E.2B.34.01.01.01.01.0E.01.02.02.72.00.00.00 Rho ConstRDist 1stTanDist rho_constrdist_1sttandist [-1...+1] | UINT16 2
44 06.0E.2B.34.01.01.01.01.0E.01.02.02.73.00.00.00 Rho ConstRDist 2ndTanDist rho_constrdist_2ndtandist [-1...4+1] | UINT16 2
45 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.74.00.00.00 Rho ConstRDist DScaleAffine | rho_constrdist_dsaleaffine [-1...+1] | UINT16 2
46 06.0E.2B.34.01.01.01.01.0E.01.02.02.75.00.00.00 Rho ConstRDist SkewAffine rho_constrdist_skewaffine [-1...+1] | UINT16 2
47 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.76.00.00.00 g';fta )EF" Boresight  Offset | 1 el boresight_deltax [-1..+1] | UINT16 2
48 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.77.00.00.00 EZ?ta EF" Boresight  Offset | 1 ol boresight_deltay [1..+1] | UINT16 2
49 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.78.00.00.00 Etha ZEF" Boresight  OFfset | 1 el boresight_deltaz [-1...+1] | UINT16 2
50 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.79.00.00.00 gzaa 'Aff L Boresight Offset | 1 ol boresight_deltaal [-1...+1] | UINT16 2
51 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.7A.00.00.00 ';tha 'Af; L Boresight Offset | 1 ol boresight_deltaa2 [-1...+1] | UINT16 2
52 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.7B.00.00.00 ';';fta |A£§ L Boresight Offset | 1 ol boresight_deltaa3 [-1..+1] | UINT16 2
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53 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.7D.00.00.00 | Rho_3rdTanDis_lineppo rho_3rdtandis_ lineppo [-1...+1] | UINT16 2
54 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.7E.00.00.00 | Rho_3rdTanDis_ sampleppo rho_3rdtandis_ sampleppo [-1...+1] | UINT16 2
55 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.7F.00.00.00 | Rho 3rdTanDis_eflcal rho_3rdtandis_eflcal [-1...+1] | UINT16 2
56 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.81.01.00.00 | Rho_3rdTanDis_ constrdist rho_3rdtandis_ constrdist [-1...+1] | UINT16 2
57 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.81.02.00.00 | Rho_3rdTanDis_1stRDist rho_3rdtandis_1strdist [-1..+1] | UINT16 2
58 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.81.03.00.00 | Rho_3rdTanDis_2ndRDist rho_3rdtandis_2ndrdist [-1...+1] | UINT16 2
59 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.81.04.00.00 | Rho_3rdTanDis_3rdRDist rho_3rdtandis_3rdrdist [-1..+1] | UINT16 2
Rho 3rdTanDi
60 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.81.05.00.00 Ds‘égfezﬁai‘ne S tho_ardtandis._dscaleaffine [-1...+1] | UINT16 2
61 | 06.0E.2B.34.01.01.01.01.0E.01.02.02.81.06.00.00 | Rho 3rdTanDis_SkewAffine | rho 3rdtandis_skewaffine [-1...+1] | UINT16 2
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5.3 Miscellaneous Parameters

5.3.1 Slant Range Truncation Pack

UNCLASSIFIED

Table 17 Slant Range Truncation Pack

Name Symbol/Notes Key
Slant Ra”ggchrunca“O” slant_range_tpack 06.0E.2B.34.02.05.01.01.0E.01.03.01.06.00.00.00
Constituent Keys
Name Symbol/Notes Key Units/Range Format Length
(Bytes)
: This Key Defined in SMPTE Integer ps since 1
POSIX Microseconds RP210.11 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 Jan 1970 UINT64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 02 UINT16 2
This Key Defined in SMPTE Floating
Slant Range RP210.11 06.0E.2B.34.01.01.01.01.07.01.08.01.01.00.00.00 Meters Point 4
Slant Range Sigma slant_range sigma 06.0E.2B.34.01.01.01.01.0E.01.02.02.09.00.00.00 [0...650] m UINT16% 2

290,010 m precision
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5.3.2 GPS DOP Truncation Pack
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Table 18 GPS DOP Truncation Pack

Name Symbol Key
GPS DOP gps_dop 06.0E.2B.34.02.05.01.01.0E.01.03.01.07.00.00.00
Constituent Keys
Name Symbol Key Units/Range Format Length
(Bytes)
: This Key Defined in SMPTE Integer ps since 1
POSIX Microseconds RP210.11 06.0E.2B.34.01.01.01.03.07.02.01.01.01.05.00.00 Jan 1970 UINT64 8
Version version 06.0E.2B.34.01.01.01.01.0E.01.02.05.04.00.00.00 02 UINT16 2
GDOP gdop 06.0E.2B.34.01.01.01.01.0E.01.02.02.58.00.00.00 [1...100] UINT167 2
PDOP pdop 06.0E.2B.34.01.01.01.01.0E.01.02.02.56.00.00.00 [1...100] UINT16 2
TDOP tdop 06.0E.2B.34.01.01.01.01.0E.01.02.02.57.00.00.00 [1...100] UINT16 2
HDOP hdop 06.0E.2B.34.01.01.01.01.0E.01.02.02.54.00.00.00 [1...100] UINT16 2
VDOP vdop 06.0E.2B.34.01.01.01.01.0E.01.02.02.55.00.00.00 [1...100] UINT16 2
210.00151 precision
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6 Recommended Profiles for Photogrammetry Metadata

The purpose of these profiles is to give developers and other interested persons a language with which to describe
implementation of this Standard, not to dictate CONOPS. It is assumed that this section will be changed and/or
expanded to reflect actual implementations in future versions of this Standard.

6.1 Minimum Profile

The minimum MISB metadata profile for photogrammetry includes all of the elements in the following Truncation
Packs except where otherwise noted:

Photogrammetry External Sensor Position Truncation | Photogrammetry Internal Parameters Focal Plane
Pack Truncation Pack
Photogrammetry ~ Sensor ~ Absolute  Orientation | Photogrammetry Internal Parameters Radial Distortion
Truncation Pack Truncation Pack
Photogrammetry  Internal ~ Parameters  Boresight | Photogrammetry Internal Parameters Image Size
Truncation Pack (First six elements only) Truncation Pack

Note that the correlation Local Data Sets are not necessary for this profile; the Truncation Packs include the block
diagonal elements associated with each Truncation Pack. All other correlation coefficients are assumed to be
exactly zero.

6.2 Enhanced Profile

The recommended (Enhanced) metadata profile for photogrammetry includes all the items in the following
Truncation Packs:

Photogrammetry External Sensor Position Truncation | Photogrammetry Internal Parameters Image Size
Pack Truncation Pack

Photogrammetry External Sensor Velocity Truncation | Photogrammetry Internal Parameters Focal Plane
Pack Truncation Pack

Photogrammetry ~ Sensor ~ Absolute  Orientation | Photogrammetry Internal Parameters Radial Distortion
Truncation Pack Truncation Pack

Photogrammetry Sensor Absolute Orientation Rate | Photogrammetry Internal  Parameters  Tangential-
Truncation Pack Decentering Truncation Pack

Photogrammetry  Internal ~ Parameters  Boresight | Photogrammetry Internal Parameters Affine Truncation
Truncation Pack Pack

The recommended (Enhanced) metadata profile for photogrammetry also requires the use of the full
Photogrammetry Internal Parameters Local Data Set and those elements in the Photogrammetry External Parameters
Local Data Set that represent the correlation coefficients between elements represented in the Photogrammetry
External Platform Position Truncation Pack, the Photogrammetry External Platform Velocity Truncation Pack, the
Photogrammetry Sensor Absolute Orientation Truncation Pack, and the Photogrammetry Sensor Absolute
Orientation Rate Truncation Pack.

Photogrammetry External Parameters Local Data Set Photogrammetry Internal Parameters Local Data Set

7 Glossary of Acronyms, Acrostics, Intialisms, and Symbols

DOP Dilution of Precision

ECEF Earth-Centered, Earth Fixed

GPS Global Positioning System

GDOP Geometric Dilution of Precision

HDOP Horizontal Dilution of Precision

ISO International Standards Organization
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KLV Key-Length-Value

LDS Local Data Set

PDOP Position Dilution of Precision

p Rho; Correlation Coefficient

c Sigma; Standard Deviation
TDOP Timing Dilution of Precision
uTC Coordinated Universal Time
VDOP Vertical Dilution of Precision
WGS-84 World Geodetic System of 1984
8 Appendix

This appendix gives detailed information on some of the reasoning for using the formulation defined in this
Engineering Guideline.

8.1 Angle Measurements

All angle measurements are in half circles. To obtain the value of an angle in radians, multiply the number of half
circles in the measurement by pi. Angle measurements are packed as integer representations of rational numbers.
For the purposes of this document, pi shall be given by:

7 =3.14159265358979324 .

8.2 Variance-Covariance vs. Standard Deviation-Correlation Coefficient

The goal of this metadata set is to give enough information to perform covariance propagation of the given
information through the targeting model in order to compute the target coordinate accuracy. In order for this to take
place, the variance-covariance model of the observed parameters must be defined. This document uses the
formulation of standard deviations and correlation coefficients to define the variance-covariance information, which
causes no loss of generality. The standard deviation-correlation coefficient formulation gives a type of data
compression. The standard deviations are always positive numbers, and the correlation coefficients are always
numbers between -1 and +1. This information, along with the fact that covariance propagations are not as sensitive
to the trailing decimal points, gives a form of data compression.

O, Oy, Oy3 |
Q=|o, o o, Equation 1
O3 O3 Ue?

oo 0 01 p, py|log 0 O _
Q=0 o, O|py, 1 p,sl0 o, O Equation 2
10 0 o3P P, 10 0 o

Equation 1 is a representation of a full variance-covariance matrix. If this matrix is symmetric, the (i,j) element is
identical to the (j,i) element, six-elements are needed to represent the total of nine elements. Knowing the repeated
structure of the matrix gives a form of compression. The same variance-covariance matrix can be represented as the
multiplication of three matrices, as shown in Equation 2. This is the multiplication of a diagonal matrix of standard-
deviations with a full, correlation-coefficient matrix with the same diagonal matrix of standard-deviations. The
standard-deviations are always represented as positive, real values, which are always greater-than or equal to zero.
The correlation-coefficients are always values that range from negative-one to positive-one. Representing the
variance-covariance matrix as standard-deviations and correlation-coefficients allows for a bounded nature of the
individual elements. The standard-deviations can theoretically have no upper bounds; however, the data element it
represents will have a physical maximum. This physical maximum will become the upper bound. Therefore, all of
the elements of the variance-covariance matrix become bounded and are easily represented with integer scaling.
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8.3 GPS DOP Truncation Pack

The use of neither the GPS DOP Truncation Pack nor its constituent elements is required by any of the metadata
profiles enumerated in this document. They may be used where appropriate, but they were created in anticipation of
future needs.

8.4 Slant Range Truncation Pack

This Engineering Guideline does not call for the use of the Slant Range metadata key or the Slant Range Truncation
Pack in either profile. While the utility of determining the slant range from the sensor to the ground in
photogrammetric applications is clear, a slant range measurement requires the use of an active sensor. The decision
whether or not to use an active sensor more properly belongs in the hands of those executing the mission.

8.5 Integer Mappings

The following integer to floating point mapping shall be used:

Let r; be the lower bound of the floating point range. Let r, be the upper bound. The openness or closed-ness of the
bounds is irrelevant.

Define R = (r, — ry).
Let | be an integer represented in n bytes. | therefore can assume a value between 0 and 2" — 1.

Let V be the value the floating point variable in the range r; to r, should assume given I.

V =r 4+ |+1 R Equation 3
' 2\ 2% -1

The method of converting the original floating point value to an integer is not specified; under some circumstances it
may be possible to create a more accurate final value for V by varying the encoding method from the straight inverse
of the integer decoding method.

8.6 Bandwidth Study

This metadata format can look a little overwhelming at first glance because it contains over 450 data elements. The
advantage to the format is its flexibility, where the elements that are needed are the only ones sent. This section will
give three examples of metadata profiles: (1) The Minimum Profile described in section 6.1; (2) the Enhanced
Profile described in section 6.2; and (3) the full data set that contains all elements. Each profile will be split into
two sub-profiles containing two different update rates, one for the external orientation parameters (i.e. position and
attitude of the sensor) and another for the internal orientation parameters (i.e. focal plane information).

Table 19 Minimum Profile Bandwidth Estimate

Name Bytes Freq.1 | Freq.2
(H2) (Hz)

c POSIX Microseconds 8 30 30
c 2 | Version 2 30 30
-% & | Sensor ECEF Position Component X 4 30 30
§ e E‘l Sensor ECEF Position Component Y 4 30 30
'S g % | Sensor ECEF Position Component Z 4 30 30
= 8| E | sensor ECEF X Sigma 2 30 30
S &| S | Sensor ECEF Y Sigma 2 30 30
*q;i S Sensor ECEF Z Sigma 2 30 30
L % Rho Sensor ECEF XY 2 30 30
Rho Sensor ECEF XZ 2 30 30
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Rho Sensor ECEF YZ 2 30 30

POSIX Microseconds 8 30 30

S | Version 2 30 30

§ Sensor Absolute Heading 4 30 30

.2 | Sensor Absolute Pitch 4 30 30

3 Sensor Absolute Roll 4 30 30

5 | Sensor Absolute heading Sigma 2 30 30

2 Sensor Absolute Pitch Sigma 2 30 30

©, | Sensor Absolute Roll Sigma 2 30 30

§ Rho Sensor Absolute Heading Pitch 2 30 30

& | Rho Sensor Absolute Heading Roll 2 30 30

Rho Sensor Absolute Pitch Roll 2 30 30

Boresight Offset Delta X 8 15 1

= Boresight Offset Delta Y 2 15 1

2 | Boresight Offset Delta Z 2 15 1

S | Boresight Delta Angle 1 2 15 1

<, | Boresight Delta Angle 2 2 15 1

2 | Boresight Delta Angle 3 4 15 1

£ Boresight Offset Delta X Sigma 4 15 1

% Boresight Offset Delta Y Sigma 4 15 1

§> Boresight Offset Delta Z Sigma 2 15 1

E Boresight Delta Angle 1 Sigma 2 15 1

2 | Boresight Delta Angle 2 Sigma 2 15 1

Boresight Delta Angle 3 Sigma 2 15 1

» ;l Image Rows 2 15 1
o] L
7} e N

E % % Image Columns 2 15 1
§ | 5E

s |2 Pixel Size 2 15 1

*c-':s o

ko . | POSIX Microseconds 8 15 1

S % Version 2 15 1

| o | Focal Plane Line Principal Point Offset 2 15 1

E) § Focal Plane Sample Principal Point Offset 2 15 1

£ “;| Sensor Calibrated/Effective Focal Length 4 15 1

E Focal Plane Line Principal Point Offset Sigma 2 15 1

€ | Focal Plane Sample Principal Point Offset Sigma 2 15 1

g Sensor Calibrated/Effective Focal Length Sigma 2 15 1

2 | Rho LinePPO SamplePPO 2 15 1

E Rho LinePPO SesnorEffCal F 2 15 1

< | Rho SamplePPO SensorEffCalF 2 15 1

| POSIX Microseconds 8 15 1

g Version 2 15 1

£ ! | First Radial Distortion Parameter 4 15 1

g g Second Radial Distortion Parameter 4 15 1

2 & | Third Radial Distortion Parameter 4 15 1

E First Radial Distortion Parameter Sigma 4 15 1

e Second Radial Distortion Parameter Sigma 4 15 1
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Third Radial Distortion Parameter Sigma 4 15 1
Rho 1stRDist 2ndRDist 2 15 1
Rho 1stRDist 3rdRDist 2 15 1
Rho 2ndRDist 3rdRDist 2 15 1

The computed bandwidth estimate for this profile is computed by taking the size of each element (labeled Bytes in
Table 19) and multiplying it by the frequency columns and adding 16 bytes for the key for each pack and 1 byte for
the length of each pack. The resulting values are summed and multiplied by 0.008 in order to convert to kilobits per
second (kbps). The Minimum Profile metadata bandwidth for frequency profile #1 is 46.6 kbps, and the estimate for
frequency profile #2 is 26.0 kbps. Adjusting the frequency of metadata elements depending on how often they

change (as in Table 19) can give a 42% savings in bandwidth.

The Enhanced Profile bandwidth estimate builds from the previously described profile with the addition of the

parameters in the following table.
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Table 20 Enhanced Profile Bandwidth Estimate

Name Bytes Freq.1 | Freq.2
POSIX Microseconds 8 30 30
2 | Version 2 30 30
8 | Sensor ECEF Velocity Component X 2 30 30
°>’| Sensor ECEF Velocity Component Y 2 30 30
; Sensor ECEF Velocity Component Z 2 30 30
0 £ | Sensor ECEF XDot Sigma 2 30 30
£ € | Sensor ECEF YDot Sigma 2 30 30
% §, Sensor ECEF ZDot Sigma 2 30 30
= 5 Rho Sensor ECEF Xdot Ydot 2 30 30
% S | Rho Sensor ECEF Xdot Zdot 2 30 30
-% Rho Sensor ECEF Ydot Zdot 2 30 30
% POSIX Microseconds 8 30 30
'C:) o | Version 2 30 30
= © | Sensor Absolute Heading Rate 2 30 30
c <' | Sensor Absolute Pitch Rate 2 30 30
*:-3 '% Sensor Absolute Roll Rate 2 30 30
W & | Sensor Heading Rate Sigma 2 30 30
Sl Sensor Pitch Rate Sigma 2 30 30
§ Sensor Roll Rate Sigma 2 30 30
S | Rho Sensor Heading Rate Pitch Rate 2 30 30
“ | Rho Sensor Heading Rate Roll Rate 2 30 30
Rho Sensor Pitch Rate Roll Rate 2 30 30
Rho Boresight Offset Delta X Delta Y 2 15 1
+ | Rho Boresight Offset Delta X Delta Z 2 15 1
2 | Rho Boresight Offset Delta X Delta Angle 1 2 15 1
S | Rho Boresight Offset Delta X Delta Angle 2 2 15 1
<€, | Rho Boresight Offset Delta X Delta Angle 3 2 15 1
? Rho Boresight Offset Delta Y Delta Z 2 15 1
o qé Rho Boresight Offset Delta Y Delta Angle 1 2 15 1
% % Rho Boresight Offset Delta Y Delta Angle 2 2 15 1
% E; Rho Boresight Offset Delta Y Delta Angle 3 2 15 1
s S | Rho Boresight Offset Delta Z Delta Angle 1 2 15 1
p= S | Rho Boresight Offset Delta Z Delta Angle 2 2 15 1
2 Rho Boresight Offset Delta Z Delta Angle 3 2 15 1
£ .| POSIX Microseconds 8 15 1
2 12 | Version 2 15 1
9 GE) § First Tangential/Decentering Parameter 4 15 1
§ g é Second Tangential/Decentering Parameter 4 15 1
£ | S s [First Tangential/Decentering Parameter Sigma 4 15 1
- E Second Tangential/Decentering Parameter Sigma 4 15 1
e Rho 1stTanDist 2ndTanDist 2 15 1
- POSIX Microseconds 8 15 1
8 £ | Version 2 15 1
§’ E‘l o Differential Scale Affine Parameter 4 15 1
2 © | Skewness Affine Parameter 4 15 1
o E Differential Scale Affine Parameter Sigma 4 15 1
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Skewness Affine Parameter Sigma 4 15 1
Rho DScaleAffine SkewAffine 2 15 1

The computed bandwidth estimate is performed in the same manner as with the Minimum Profile, where the
additional elements described in Table 20 are added to the estimates resulting from Table 19. The Enhanced Profile
gives an additional 36.0 kbps for a total of 82.6 kbps using frequency profile #1, and it gives an additional 22.6 kbps
for a total of 48.6 kbps for Frequency Profile #2.

The final bandwidth estimate considered is when all parameters are sent at a frequency of 30 Hz, which simulates a
sensor sending all possible information with every frame. This gives an estimated 404.2 kbps of bandwidth required
to send every element for every frame. The Minimum and Enhanced Profiles are good examples of how intelligent
use of this Engineering Guideline can produce a significant savings in bandwidth while providing sufficient
information that supports the modeling conditions.

8.7 Rotation Angle Definitions

Defining a standard convention used for rotating coordinate system to be parallel to another coordinate system is
always a difficult job because there are a variety of methods than can be used which will obtain the same result.
Even if one decides to implement an azimuth-pitch-roll definition for the rotations, as in this EG, the meanings of
the azimuth, pitch, and roll angles are dependent on the starting and ending coordinate systems involved in the
rotation and the interpretation of the user. This section of the appendix will describe the starting coordinate system,
the ending coordinate system, and the prescription of the angles used to align the two systems.

The initial coordinate system in which the angles are referenced is a North-East-Down (NED) system, centered at
the sensor’s principal point. The NED reference frame is a right-handed coordinate system with North being
analogous to the x-axis, East being analogous to the y-axis, and Down being analogous to the z-axis. The
destination coordinate system is the imaging coordinate system, which is a right-handed system with its origin at the
principal point. The x-axis is positive to the right of the image in the positive sample (or column) direction, the y-
axis is positive to the top of the image in the negative line (or row) direction, and the z-axis is formed by completing
a right-handed coordinate system.

The first angle of rotation aligns the x-axis (North) with the projection of the sensor’s line-of-sight into a horizontal
plane by rotating about the NED z-axis (Down). This is illustrated below in Figure 2, where the x-axis is colored
red, the y-axis is colored green, and the z-axis is colored blue. The magnitude of this angle is equal to the azimuth,
where a positive angle is in the clock-wise direction when looking in the “down” direction; in other words, positive
moves the red-axis (x-axis) to the green-axis (y-axis). The angle labeled in the figure, A3, is equivalent to the
azimuth.
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Figure 2 Description of the azimuth rotation

The second rotation points the once-rotated Xx-axis along the sensor’s line-of-sight by a rotation about the once-
rotated y-axis. The magnitude of this angle is the pitch, or a deflection from the local horizon. This is illustrated
below in Figure 3. This angle is positive in the up-direction, where the blue-axis (once-rotated z-axis) moves
towards the red-axis (once-rotated x-axis). The angle labeled in the figure, A2, is equivalent to the sensor pitch and
has a negative value.

Figure 3 Description of the pitch rotation
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The final rotation rotates the image about the sensor’s line of sight by a rotation about the twice-rotated x-axis,
which is illustrated below in Figure 4. This magnitude of this angle is the roll of the sensor, where it is positive
clockwise when looking from the sensor along the line-of-sight; in other words, the green-axis (y-axis) moves
towards the blue-axis (twice-rotated z-axis). The angle labeled in the figure, Al, is equivalent to the roll angle.

Figure 4 Description of the roll rotation

These rotations align the NED axes parallel to the imaging axes; however, two rotations remain in order to align the
positive x-axis with the columns (or sample) of the image and the z-axis pointing parallel and away from the line-of-
sight. The equation below describes the total rotation matrix from the NED to the IMU coordinate system.

1 0 0 cosPt 0 -—sinPt| cosAz sinAz O _
RMJ—]10 cosRo sinRo| 0O 1 0 |[-sinAz cosAz O Fquation 4
0 —sinRo cosRo|sinPt 0 cosPt 0 0 1

The values used in the previous equation for the Azimuth (Az), Pitch (Pt), and Roll (Ro) angles can be derived from
any rotation matrix that aligns an NED coordinate system with an IMU coordinate system. These values will be
consistent no matter how the initial rotations were defined as long as the following prescription is followed. The
rotation matrix is refined below with each of its nine elements labeled.

MU _ Equation 5
Ruep =T T T
3 T3 T3
I Equation 6
Az = arctan[ﬁj .
My
Pt = arcsin(-r,;) Equation 7
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Ro = arctan[ﬁ] Equation 8
r33

Using this formulation to define the angles allows the data provider to use any method of computing the rotation
matrix that rotates the NED to the IMU coordinate system without the loss of generality. In other words, this
formulation does not have any underlying assumptions that will cause a loss in computational accuracy.

An additional computational note that is worth mentioning is in dealing with the arctangent functions. Since the
data collected for the azimuth and roll angles can be in all four quadrants of the unit circle, the two argument form of
the arctangent function (atan2) should be applied. Since the goal of this type of decomposition is to obtain an
identical rotation matrix, the results of the previously described algorithm satisfy this objective; however, the actual
values for the azimuth-pitch-roll may be different. The difference usually occurs when the pitch angle is less than -
90 degrees or greater than +90 degrees. This condition will cause the azimuth to read 180 degrees different from the
original angle, and the roll angle will also read 180 degrees different to account for the direction change. Again, the
atan2 version of the decomposition will return identical results for the reconstructed rotation matrix. The user must
be aware of this possible discontinuity if their goal is to reconstruct the actual angles. Additional information is
needed in order to determine the exact angles (e.g. adjacent frames or trajectory information).

Similarly, the rotation matrix for the boresighting angles that rotates the IMU coordinate system to the LOS
coordinate system formed using an identical sequence of rotations that rotate the NED system to the IMU system.
This rotation matrix is described below in Equation 9.

1 0 0 |cosA, 0O —sinA, || cosA, sinA, O _
RS-0 cosA sinA| O 1 0 [-sinA cosA, O Equation 9
0 —sinA cosA |[sinA, 0O cosA, 0 0 1

The order of rotations is applied similarly to the rotations from the NED to IMU rotations. The previously described
figures, Figure 2 to Figure 4, similarly describe the rotation of the IMU to LOS coordinate systems.

8.8 Frame Sensor Mathematical Model

This Engineering Guideline is intended on being used in conjunction with the “Frame Sensor Model Metadata
Profile Supporting Precise Geopositioning,” where a detailed description of all mathematical concepts is described.
There can be some components of the previously described metadata that can be ambiguous, such as the direction or
sign of the corrections, which are attempted to be clarified in this section. Equation 10 below gives a mathematical
description of projecting the ground coordinates in ECEF into the imaging coordinate system. The three rotation
matrices have a subscript and superscript describing the “from” reference frame and the “to” reference frame,
respectively.

XT - XSEN be
_ Framep LOS IMU p NED
= 77RL05 RIMU RNED RECEF YT _YSEN - bAY

ZT - ZSEN bAZ

Equation 10

N <t X1

The sign of the boresighting position values is important in applying the correction, and are applied in the IMU
reference frame. The remaining two matrices that are used to define Equation 10 are given below in Equation 11
and Equation 12.

0 0 1f2 O 0 cosA sinA 00 1 O

RS =[1 0 0|0 cosg —sing|—sini cosi Of-1 0 O Equation 11
0 1 0ff0 sing cos¢g 0 0O 10 01
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0 1 O
Ria™=0 0 -1 Equation 12
-1 0 0

Where the variable A is the longitude and ¢ is the latitude of the sensor’s location, computed from its Cartesian
coordinates.
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